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For production welding, you can't beat 
the Hobart 300 Ampere Electric Drive 
Welder illustrated above. Try it today! 


Do you get these 3 production advantages trom your present welding equip- 
ment? If not, it’s high time you're investigating Hobart “Simplified” Arc Welding. 
(1) Close, accurate contro] of the arc through Multi-Range Dual Control assures you 
of sound, ductile welds for any type of electrode used. More welding per hour— 
less rejects with Hobart. (2) Inherent reactance, resulting from the special design 
of the Hobart Welding Generator is responsible for the exceptional arc stability 


throughout their wide welding range. This response to arc demands is essential for 


| A Better Rod for Every Purpose 

deposition of good sound weld metal. (3) Weld with Hobart and you'll agree that it’s | : 
faster and easier to control than outmoded, single controlled welding generators. _ proved — portected — onde Hobart 
SS stand why they re the choice 

| ., of those who want quality 
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Welding as an Aid 


in the Fabrication 


of Ordnance Matériel 


By Colonel Scott B. Ritchie?’ 


f IS indeed a pleasure to participate in the celebra- 
tion of the 25th Anniversary of the AMERICAN 
WELDING Society, by. discussing welding as an aid 
the fabrication of Ordnance matériel. This Society 
has made great progress in these 25 years in the advance- 
ment of welding. It may well be proud of its dis 
tinguished record. The Ordnance Department is grate 


ful for the assistance rendered by the Society. .We have 
med heavily upon you for assistance and advice 
\ of the problems we have presented have not been 
isy, but these—as well as others—have been handled 


the SocreTy in an efficient and expeditious manner 
Several years ago, I had the pleasure of addre ssing the 
leveland Chapter of this Society on “‘Welding in 
Matériel. Che Ordnance Department was 
the midst of a huge program for the mobilization 
science and industry in the development and manu 
facture of weapons to meet the needs of ovr armed forces 
| our allies. This program has been so stupendous 
d has covered so many types of Ordnance n.atériel that 
s difficult to comprehend its magnitude. [{t involves 
more than 2000 major items—such as tanks, sell- 
propelled artillery, armored cars, bombs, aircraft ma 
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ine guns, aircraft cannon, ammunition, propellants 
ind high explosives. A measure may be conveyed by 
stating that the grand total of the Ordnance program 
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for the manufacture of weapons, ammunition and equip 
ment to date is about 65 billion dollars. 

The that program is largely due to the 
partnership formed by the Ordnance Department early 
in the emergency with science and industry. The pro- 
gram, initiated in September 1940, when the Ordnance 
Department received its first emergency appropriation 
of two billion dollars, was based on weapons which had 
been continuously under design from 1918 to 1939. The 
Department had been handicapped in those vears in the 
design and development of weapons, due to lack of 
funds. Yet, much had been done, and when the program 
was initiated in 1940, designs of the basic Ordnance 
weapons, ammunition and equipment were available 
immediately to manufacturers. 

The Ordnance Department, however, looked to the 
future, and realized at that time the need for partnership 
with science and industry in order that it might cope 
successfully with the changes war would demand. This 
partnership was formed and has been successful beyond 
ll expectations. I am happy to say that the AMERICAN 
WELDING Society has played its part weil as a member 
of that team. 

In all this great program of developing and manu- 
facturing arms and equipment, welding has plaved a 
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Fig. 3—90-Mm. Gun Motor Carriage, M36 
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major role. It is one of the fundamental 
without which many of the advantages our troops now 
hold against the enemy, both in quality and quantity, 
would have been impossible. Many have come to 
accept welding as though “‘it just happened,” that it 
reached its present stage of refinement through a normal, 
but perhaps mysterious evolution. This is not the case, 
as you know, for much exhaustive research has been con- 
ducted and rapid commercial development has been 
accomplished within a comparatively short period. 

Without this, other methods or processes would have 
been used instead of welding, the results of which cannot 
be determined at this time. Suppose, for example, the 
inadequacy of welding had forced designers to accept 
other methods or processes as a standard for matériel 
design. Our tanks would still be riveted and therefore 
more vulnerable—our artillery would be heavier and 
either be less maneuverable, or have less firepower—our 
vehicles would carry more dead weight—our planes 
would be slower—and on and on throughout the long 
range of the weapons of war. 

Welding has played a major role in this war because 
designers have been able to take advantage of a process 
which offers more liberal design possibilities with less 
production limitation. You men of industry, who have 
worked unceasingly to reduce the cost of welding, and 
you men of science and engineering, who have worked so 
tirelessly to develop new types of electrodes and equip- 


rocesses, 


Fig. 4—Rocket Launcher, M1! (Bazooka) 
Welded tubing plays an important role in construction 
very important weapon. 


Fig. 5—120-Mm. A.A. Gun, M1, on Mount, M1 


«at Mnere wear he 
Stratospnere weapon i ine 


"Yr nit tor tity 
l jreater dai 

© 


ment and to Wuprove processes, to bring the qu lit 
welding to its present high standards—each ot 
all of you, should feel proud, and rightly so, o/ 
portant and significant contributions you hav 
your country at war. 

The Ordnance Department has always been 
the transcending importance of research and develo; 
for national defense. It has been carrying on we 
research and development for many years. The 


purpose of welding research is to determine suitabl 
design and performance criteria which will serve as 
This would seen 


adequate basis for future applications. 
to cover a very broad field, but in reality, most 
work will fall in one of the following categories 


1. New procedure and material development 
2. New testing and inspection methods. 
3. Metallurgical examinations. 

New procedures, involving both technique and 
are always under investigation so that the qu 
welding may be controlled in accordance with thx 
requirements of the job. For example, recent 
have indicated that with a given armor composition 
selected welding procedure, the ballistic integrity 
welded joint may be predicted within reasonably 
rate limits. 

Material development is carried on to produc 
supplies, equipment or processes. This work ts d 
government laboratories, with outside research 


Fig. 6—Howitzer, 105-Mm., M2 on Carriage, M2 
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Howitzer 105-Mm. M3, on Carriage M3A1 Modified 


with Skid Pan for Operation in Mud 
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th industrial facilities, or in cooperation with all three 
of thé major developments of this war has been 
vpe ferritic electrode for the 
lability. The studies involved in this de 
it have indicated that revolutionary thinkin; 


welding of material ot 


required when considering welding of this tvp Fur 
investigative study IS necessary, however, before 
| conclusions are reached: but, it is believed that the 


search men and engineers concerned 
ment are on the threshhold of a 
hich will constitute 


high hardenabihty 


with this de 
major discovery 


a forward step in welding steels of 


It is absolutely essential that materials entering into 
rdnance weapons and ammunition have the maximum 
niformity and reliability. The failure of material in 
service would not necessarily be a matter of dollars and 
nts, but rather it would be measured in time and 
lists and lost battles Quality of materials is 
ired by proper and adequate specifications through 
which control of welding is maintained 
Che applications of welding in Ordnance can be divided 
o two classes, namely, constructional and ballistic. 
[his is based on the concept of usage of the material, 
rather than type or composition. The physical char 
teristics, he welding details incident to 
igiven application, however, may be quite different for 
the two classes, even though the sam 
used However, certaim standards apply to all 
ling applications include, mg others, 


n standards as nomenclature, 


isualty 


it treatment or 


composition 1s 
basic 
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it design, 
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able specifications is part of the over-all plan to control 


Ord and these, then, may be referred to as 
In regard to control of welding 
artillery, 

sinall arms, ‘“‘item specifi 


include special imstructions pe- 


ince welding 
basi specifications 
matériel, 
irmored vehi les and 
available Dhese 
culiar to that particular type ol 

In order to more effectively 
activities, there was established an 


Committee, the which was 


or specific sucn as munition, 


weldment. 

welding 
Welding 
to correlate all 
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coordimat 


NuUurpose ol 


i I 
welding activities throughout the Ordnance Department 
and establish standards for all Ordnance welding appli- 
cations. This Committee is made up of representatives 
of various arsenals, services and divisions within Ord- 


nance, and meetings are called as needed to dispose ol 


the problems which are presented, and to lormulate and 


recomnmend p 


respect to Ordnance weldin; 


iy’. 


Fig. 9—Howitzer, 240-Mm. M1, on Carriage M1 
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To further correlate the efforts of the Ordnanes 
ing Committee with industry, and as a result 
which was most graciously offered bv the 
WELDING Society, ther 


Weld 
sistance 
AMERICAN 


was formed an Advisory Group 


to the Ordnance Welding Committee, which is known 
is the 1.W.S Army ( rdnance Advison itter 
Chis Commniuttee is made up of representatives of in 
dustry and Ordnance, and it is their responsibilitv to 
deal with specific probl ms as requ ted by the Ds part- 
ment through the Ordnance Welding Committ Phe 
dvantage of such a Committee is apparent, since it 
tends toward mutual cooperation and a better under 
standing of the problems which exist in both Ordnance 


ind industry. 

Since quality requirements must be enforced through 
iispection, it was considered desirabl to prepare a 
Welding Inspection Handbook for metal arc welding. 
his manual would serve as a convenient source of in 
formal technical information, relative to the inspection 
and testing of weldments. The Weldine J) 
ITandbook was the first undertaking of the 
Army Ordnance Advisory Committee. It 


bection 
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has been 
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completed and reviewed by Ordnance, and will be avail- 
able in the near future to Ordnance and other welding 
inspectors within the Army Service Forces. These in 
clude other departments such as Pines ition Corps, 
Signal Corps, Chemical Warfare Service, Corps of En 
gineers and Quartermaster Corps. It is understood that 
the AMERICAN WELDING Society expects to issue the 
same data as a Handbook on Inspection of Manual Arc 
Welding. This, of course, is the kind of cooperation and 
coordination that was hoped for when the A.W.S.-Army 
Ordnance Advisory Committee was organized. 
Now, I should like to mention a few of the specific 
advantages of welding. In matériel design, there are a 
variety of approaches, each unique in itself, and all 
ch: llenging the combined engineering ingenuity of Ord 
nance and industry. Welding plays a very important 
part in matériel development since it permits design and 
engineering freedom. In fact, it is inconceivable how 
modern weapons of war would have been possible without 
the use of welding. Fig. 12—Box, Ammunition, Cal. 50, M2 
S inter note that welding ma 
ntainer which can be hermetic 


ling. 


quiring a quick redesign—to strengthen a member 
change a part for improved performance—or to fabri 
and deliver a particularly vital piece of equipment 
needed and on time—can be of signal importance: 
flexibility which the a cess Offers can be of tremend 
advantage in this regard. Believe me when I s 
welding has permitted us to come through on many 
sions when the going was rough. 

The changing requirements in the field, necessit 
either a complete redesign of a part, or a cut bac! 
duction of one item which may be accompanied 
increase in production of another item, previoush 
sented many problems to industry concerning invent 
These problems have been solved to a great 
through the use of welding, because in general, st 
shapes, bar stock or plates are used wherever pos 
and new design developments may not render evxisti: 
stocks of material obsolete. 

Up to this point we have discussed the advantag 
welding as applied to new design or a redesign. S 
and repair of matériel in the field, however, rep 
Ordnance welding applications of considerabl 
tude. Rarely is it necessary to completely sc: 
hicle, a carriage or any component part thereot 
truly amazing how quickly a tank which ha 

Fa knocked out, can be put back into action—how vehic! 
ot used for effe carriages can be repaired and returned to servic« 
driven jer. sic, existing matériel can be reinforced where necessar 

provide additional combat protection to overcor 
performance of newly designed enemy weapon 

By designing to welded steel construc tion, a saving in may suddenly make their appearance at the front 
weight of from 15 to 40° is freque ‘ntly realized. Pleas work, of course, is of tremendous significance it 
antly enough, these savings are ofte n accompanied by a theaters of operations. 
cost reduction of from 10 to 30°), as compared to the 
old design. In many cases, however, a cost saving, 
particularly in war times, is of secondary importance Te ae hes 
since it is always desirable to improve service perform ts ieee ——_————. 
ance. It is interesting to note that under these condi 
tions, designing to welded steel construction usually 
results in improved service performance, without an in 
crease in either weight or cost. 

Sunplicity seems to be one of the fundamental ad 

vantages of the welding process, since it offers an easy, 
quick and economical method for meeting functional 
requirements. During the war eme rgency, time is of Fig. 13—-Amphibious Truck 
such importance that it is reflected daily in the success W 


Welding has played an extr ‘mely important role in the 
or failure of combat operations. Emergency jobs re- ment of this vehicl 


Fig. 11—-Ordnance Maintenance weeing Truck, Set L 
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\eld surfacing is a process which covers an extensive 
wd important field in Ordnance welding. The scope 
ind possibilities of weld surfacing are almost unlimited, 
ind include such applications as building up worn shafts, 
reclaiming grouser plates, hard surfacing lunettes and 
many others. The savings effected through the use of 
weld surfacing are definitely spectacular if one considers 
the cost, handling and shipping space involved were it 
necessary to replace such parts entirely with new com 

One of the many assets of the welding process is the 
ibility to use the type metal required commensurate 


Ordnance matériel as a design feature, and further mak 
ing use of the high standards and qualities developed by 
the cooperation with industry, the pay-off has been tre 
mendous, 

The design and production of Ordnance matériel does 
not stop short of the goal of technical dependability 
it operates at that level. Whereas, in typical industrial 
production of commercial products, malfunctions of the 
order of '/, of 1°% may not be considered excessive, such 
a performance would be sufficient cause to discard many 
of our weapons for use in warfare. The standard of pet 
formance of Ordnance equipment is indicated by thi 


: with the work at hand. A case in point is an elevating acce ptance specification requirement for caliber .50 
c on a carriage where it is possible to weld a low alloy aircraft machine gun that there be not more than two 
eb plate to a higher alloy flange. This satisfactorily malfunctions during the firing of a 5000-round endurance 
eets the service requirements of the job and, at the test. The 0.04 of 1°% includes the combination of gun 
me time, conserves essential strategic alloys. and ammunition. Hence, the allowable defects in the 
It would seem almost unnecessary to mention the fact ammunition must be much less than 0.04 of 1°, 

that we Iding lends itself readily to high rates of produc- With this example of performances normally ré quired 
tion. Subassemblies can be easily jigged and set up for for Ordnance matériel, it may prove of interest to review 
juantity production. Assembly lines can be developed a few practical welding applications. The developmen 
with established procedures to obtain maximum produc of high-strength, welded tubing of close dimensional 
tion efficiency. When a nation is faced with total war, tolerances to meet pressure applications ranging from 
production is paramount—and welding expedites pro 2000 to 12,000 psi., with guaranteed quality has been an 
duction. Briefly, then, it may be stated that the princi- outstanding industry achievement. Designs requiring 

‘aR pal advantages of welding in the fabrication of Ordnance extremely thin walls in this class of tubing, have been 

ie matériel are produced in large quantities. In this category are the 

_— 1. Flexibility of design. 2.50 in. rocket (better known as the ‘‘Bazooka’’), the 

9, Time savings. rocket and the M9AI Anti-T ank Rifle Grenade. 

3. High rates of production. During 1943; J, welded tubing 

. 4. Cost or weight savings. produced for the Bazooka and the Rifle Grenade. In 

5. Better service performance. ° 
Field salvage and repair. 
In this war, emphasis has been placed on amphibious 
Ps perations. Landing of great armies and_ securing 
S beachheads has generally been the initial phase of every 
' major undertaking. An amphibious vehicle is not a new 
ext idea. Inventors have been working on this problem for 

it i great many years to develop a practical vehicle that 

py would operate on land as well as in water. In fact, 

= Uhver Evans built a 15-ton Amphibolos Orukter in 
S0o for the Philadelphia Board ot Health to dredge 

iM the Delaware River dock area. 

» . his ponderous wooden, steam-driven vehicle traveled 

p Market St. from the Evans Machine Shop to Center 
Square under its own power. After a few days of public 

| monstrations, the Orukter moved on the banks of the 

M.A Schuylkill River, and was launched at low tide. As the 

td : ide rose, the dredge floated free of its wheels, and ma 

chi lestically chugged down the Schuylkill and up the Dela 

re, independent of wind or current. While the Oruk 
: ler Was not considered particularly practical, it was just 

0 ismuch a revelation in those days as was our amphibious 

ns W hicle, the ‘‘Duck,’’ when it first made its dramatic 

ppearance during one of the early amphibious opera 

i lions 
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Without the use of welding, the building of the hull o! 
the ““Duck"’ would probably have been impractical 
Xeplacement by rivets of 1300 ft. of arc welding, and 
pproxumately SOOO spot welds would have constituted 
‘tabneation problem of great magnitude, and the prol 
ii ol keeping it water tight Over the extreme service 
nditions encountered in use would have been virtually 
mMpossible. Because of the simplicity of the all-welded 
mstruction, the first experimental job was completed 
im less than a month after instructions were issued for its 
‘sign, and production was under way a month later 
N spite of the large number now in the field, less than a 
Cozen failures have occurred which can be attributed to 
welding defects. 


By incorporating basic advantages of welding into 
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Fig. 14—4000-Lb. Demolition Bomb 
A so-called “Baby Block Buster.”’ rcun 
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the field of bomb production, welded tubing has been the 
principal source of casings. The huge quantities of 
bombs required could never have been made had it been 
necessary to rely on the forgings and castings originally 
specified. In 1943, one company alone used 160,000 
tons of plate to make 1,100,000 500- and 1000-lb. bombs. 
In the larger sizes, welding was the only practical 
method of fabrication. 

The distribution and supply of artillery ammunition 
required light-weight containers, capable of withstanding 
rough handling. In addition, it was necessary that the 
sealed container be capable of withstanding severe at- 
mospheric and ground conditions. The quantities of 
tubing required amounted to 25 million feet to be pro- 
duced in less than 8 mo. This load was undertaken in 
its entirety by the Welded Tube Industry. This utilized 
gas and resistance welding facilties. 

Similar standards of quality have been incorporated 
into designs and production of mortar shells and fin 
assemblies using spot and projection weldmg. In addi 
tion, the shell body has been fabricated by stamping 
plate and flash welding the formed plates. In 1943, over 
18 million S1- and 60-mm. fin assemblies were produced 
by making use of this technique. <A notable example of 
welding is in the millions of rounds of H.E. shell, each of 
which has a 0.030-1n. gage steel plate welded on the base 
as a precaution against gas leakage through the base and 
malfunction in the gun tube. Such malfunctions must 
not occur as they are disastrous to both gun and gun 
crew. 

The outstanding application of welding in the fabrica- 
tion of gun trails and gun carriages in all classes of guns, 
represents one of the earliest welding achievements of 
the Ordnance Department. With importance being 
increasingly placed on light-weight construction, further 
advances have been made with the use of high-tensile 
plate. Now, we are thinking of fabricating welded 
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structures by use of structural alloys, heat tr 
yield strengths of 100 to 150,000 psi. The quality 
standards of the welding industry has kept pa 


these requirements, and we anticipate this will continy 


During 6 mo. of 1943, over 14,000 tons of low-all 
tensile plate went into fabrication of gun mounts 


Use of welding as applied to small arms assemblies | 


proved of outstanding assistance in production | 
weapons. Asan example, the barrel jacket of the « 
0 M2 Aireraft Machine Gun was formerly m 
tubing. This tubing was perforated for cooling 
by punching one row at a time, making the proc 
and expensive. By using flat strip steel, per 
forming into a tube and welding, the produ 
materially increased, great Saving in 1 
and dollars was accomplished. Another exam 
caliber 45 M3 Submachine Gun. This gun ts cor 


ind 


issembling the components, particularly the 
By processing the M3 in this manner, it has bee: 
to reduce its « than one-half the low 
ever obtained on the conventional type of fab: 
Welding is also used in assembling the tripod 1 
the caliber .40 and caliber .50 machine gun: 
and aircraft purposes 

The improvement in combat vehicle contour 
quantity production of these items was primaril: 
the technical development in the art of weldin: 
proximately 60,000 tons of armor plate wert 
during June 1943. The amphibious vehicles, 
the ‘Duck’ and “Alligator,’’ owe much of their 
to the quality and quantity of work obtained by 


ost by more 


we 


It has been pointed out that welding has pla’ 


major role in the development of weapons of war. 
itcan even be said that welding, itself, is a we 
war 

rication and maintenance of Ordnance matériel. 
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Design and Fabrication ofan All Welded 


ressure Scalder 


By W. J. Conley 


RC-WELDED construction is ideal for products in 
volving the use of fluids. Sheet metal, plates and 
structural shapes can be joined economically to 

make containers which are permanently leakproof. 
\lso, sheet metal and plate stock can be formed and 
welded directly without reinforcing, although it may be 
necessary to combine the lighter gages with structural 
shapes such as angles in order to obtain the desired 
igidity. 

By planning carefully, the sub-assemblies of the ma- 
chine size of the weldments can be designed to suit the 
facilities and capacity of the individual fabricating shop. 
[his should be planned so as to minimize the amount of 
welding and thereby get the lowest fabrication cost. 

fhe amount of welding is minimized by forming parts 
by means of brakes, rolls and cold drawing or stamping 
[his is important not only in designing the separate 
weldments, but also in the choice of joints for the final 
issembly. Wherever possible, the parts should be as 

mbled so as to elaminate as much handling as possible. 

rhe sealder shown in Fig. 1, built by the Allan Iron 
ind Welding Works, Inc., Rochester, N. Y., illustrates 
he versatile and practical use of are welding for eco 
nomical fabrication. The unit shown has a capacity of 
five (5) tons of vegetables per hour and weighs approxi 
mately five tons. Vegetables are processed in water held 
temperature which creates a low steam pressure 
(his means that the unit must be pressure tight. The 
scalder was conceived and designed by an engineer of 
the company who supervised the construction in the 
company s shop. 

The first unit built had a capacity of approximately 
two tons per hour. 

By conventional methods, several months would have 
been required to complete this first unit and an expendi 
ture of thousands of dollars would have been required 
lor special shop equipment. 

It was built by arc welding in several weeks . . . and 
built at a good profit. Equipment used—all available 
included an oxygen cutting machine, shears, brakes, 
tolls and are welding equipment. 

Planning of the design by sub-assemblies was ap- 
proached from the point of view of the function to be 
periormed. Referring to Fig. 1, the grouping is obvious 
the base support for the body (D), the body (C), the 
teed conveyor (A), the discharge conveyor assembly (B), 
the paddle wheel (Fig. 8), platform (E), brackets (F) 
sprockets and bearings. 

Figure 2 shows the discharge elevator for the five-ton 
cooker. Fig. 3 (A, B, C) and Fig. 4 show its component 
part 

[he vertical walls are made of */j-in. plate. The dis- 
charge hood is 10 gage stock for units of less than five 
tons capacity, while larger ones use '/,-in. plate. Figure 
Shows a layout for 10 gage material. The angles are 
welded to the sheet in the flat position with the whole 
unt clamped to a platen to prevent warpage. 


t 
Consulting Engineer, Lincoln Electric Co 


Figure 5 illustrates the position of the welds necessary 


for pressure tightness. Angles A’ on each side are welded 
with a continuous bead, ' 4-in. diameter E-6012 electrode, 
250 amp., 1S im. per min. are speed Angles B’ are 
welded intermittently in each case, using 2-in. fillet 
welds on 6-in. centers (same type and size electrode 

Che end pieces are then assembled with these in position 
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Fig. 1 
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for flat welding. Sheet (1) is welded continuously on the The paddle wheel (Fig. 8) illustrates an applicati 
inside to the side plates with */,,-in. fillet welds. Outer where the simplicity and flexibility of welded constru 
edges of Sheet (1) are then welded intermittently, using tion are used to full advantage. It consists of two 

2 in. x */y in. beads spaced 6 in. Sheet (2) is welded circular plates of 5 ft. diameter containing ten paddl 
continuously to the angles, using '/,-in. E-6012 electrode for the unit. The function of the paddle is to scooy 
and same procedure as for Sheet (1). carry the load around through a given time cycl 


The hood for the discharge conveyor assembly (Fig. 1, drop the material into the discharge bucket conve 
B, top) is welded in flat position, corner weld fit-up, with The paddles are constructed so that they can pass fre 
a */\-1n. E-6010 electrode, 180 amp., 25 in. per min. arc through the hot water. They consist of 47 , ml 


speed. The joint fit-up consists of lapping the sheets '/, in. x 1 foot 8 in. bars welded to two pieces of flat st 
one-half their thickness. The hood is welded to the stock using fillet welds along the sides of the bars. Part 
by means of a '/,-in. E-6010 electrode with 200 amp. and set up in a fixture, facilitating assembly and making 
1S in. per min. are speed. possible to have all the fillet welds in the horizontal | 
The vertical stack for the larger units uses */\, in. tion. Welded with '/-1n. E-6012 electrodes. 

and '/, in. plate. The plate is clamped into position, 
tack welded and corner welded in the flat position with 
the stiffener angles added after welding. The necessary 
rigidity is obtained with 2 x 1'/, x '/4-in. angles as shown 
in Fig. 2. These are joined by */;-in. fillet welds 2 in. 
long and spaced 6 in. A '/4-in. E-6012 electrode is used 
with 275 amp. and arc speed of 12 in. per min. 

The feed conveyor is fabricated in a similar manner. 
The main body (Fig. 6) contains the paddle wheel 
which controls the time of scalding and transfer of the 
load from the feed to the discharge conveyor. It is con- 
structed of */,s-in. plate for the smaller units and '/,-in. 
plate for the larger ones. The parts are tack welded and 
the assembly positioned for flat welding. Corner welds 
are used throughout. These require '/4-in. E-6012 elec- 
trodes with 300 amp. and 18 in. per min. are speed. The 
fit-up is such that a nearly full open joint is used with a 
throat about equal to */, of the plate thickness. 

The end plate shown in Fig. 7 is prepared with square 
edges by shearing and burning. The other plate is made 
as indicated by the dotted line. This is done so that a 
circular cover plate can be bolted on to make provision 
for repair and replacement of the paddle. Angle stiff- 
eners are used and welded as indicated. Fig. 6 Fig. 7 
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Fig. 8 


Figure 9 shows the paddle details and a cross-section 

> vith the size of welds for assembly. 
[he only other heavy part is the base support for the 
body, shown in Fig. 10. This is made of structural 
pes: one wide-flanged I-beam, standard I and angle 


Vre ections. The fit-up is planned so that square butt and 
— llet welds are used as indicated in Fig. 10. 
Figures 11, 12 and 14 show smaller components for 


vhich welding made possible speedy and economical 

mstruction. Figure 12 is of special interest, for this 
. essure gland is made entirely of standard stock mate 
a i nal. The design was made to accommodate all shaft 
penings. 

(he buckets for the conveyors were welded with a 
apie mmmum length of bead, since the 10 gage stock was 
% sheared and bent so that only */j.-in. fillet welds,’ with a 
Reo total length of S 1n., were necessary. 

Figure 11 shows a typical bracket. This and the angle 
iron platforms for motors, drives and pumps complete the 
machine. 

The three main units—feed conveyor, body and dis 
harge conveyor—are assembled by bolting the angle 
rames together with packing used between them to give 
pressure tightness. This method of assembly is neces 
sary to permit accessibility of parts for maintenance 

It will be noted that all welds are smaller than usually 
specified for a structure of this size. This is true because 
| greater penetration due to higher amperage and arc 
speeds. This gives a stronger weld than is possible with a 
bead having larger dimensions and made in the conven 
tional manner. The procedures necessary to obtain Fig. 11 
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these results for all types of joints as compared to the have allowed making the corners by forming ¢| 
conventional welds are given in our ‘‘Fleet-Welding’’ thus eliminating considerable welding and th 
Bulletin. angle. This would greatly reduce the cost 

The design of the conveyor units was dictated by the full advantage of the possibilities offered 
equipment available in the shop. Larger holes would welding construction. 


Safety Control for Arc 
Welders Eliminates 


Shock 


By Herbert Mahumed* 


AFETY has always been a prime consideration of * Connscrioe 


Pullman-Standard Car Manufacturing Company, 
and with the introduction of a.-c. transformer 


welders in its shops, the safety angle was thoroughly in [Transronmes 
vestigated. In the fabrication of railroad cars, some of 
the are welding is performed while the operator is stand 
ing or leaning against various parts of the car, to which 
the ground cable 1s attached. With perspiration-soaked 
clothes and gloves there is always the possibility of shock, Fig. 2—Schematic Circuit Arc Welder Safety Pan« 
even with insulated electrode holders. ‘The open-circuit 


* Carl Byoir & Associates, Inc 310 S. Michigan Ave Chicago 4, Ill 
Public Relations Counselors, Pullman-Standard Co voltage of the various makes of transformer wel 
varies from S85 to 110 v. 

The engineers made a study of the technical data 
able on voltage which would be dangerous to experie: 
under all circumstances. Under severe condition: 
volving clothes wet with perspiration, contact with t 
metal being welded and physical exhaustion, the 
mum voltage permissible for a. c. is 24 v. For d 
inaximum voltage perntissible is 110 v. 

Yet most welding equipment uses voltage fr 
tween 85 and 110 v. of a. ec. 

Various types of then-existing “‘safety panels 
tested in the Michigan City plant but all of them 
ever, had some drawbacks such as erratic operatiot 
in striking the arc, excessive maintenance, etc. I[t was 
therefore, decided to develop a new control suitable tor 
use under the rather severe operating conditions tounc 
in a freight carbuilding plant. 

At first, only the welding (secondary) circuit 
broken, but the later design, finally adopted, breaks bot! 
the primary and the secondary circuits, leavins 
capacitor (if the welder is so equipped for power! 
correction) on the line. This results in improved | 
factor due to elimination of the idle load of th: 
formers. 

In the safety panel finally adopted by the Pull 
Standard electrical engineers the control isolat: 
open-circuit voltage of the welding equipment Ir 
electrode holder when the operator breaks the 
control voltage of 24 v. (the “‘safe’’ voltage) is ump! 
on the electrode cable when the operator is not we! 
and functions to complete the circuit when the el 
contacts the work, so that the welding transiorme! 
again connected to the electrode and welding procec(! 

Figure | shows the safety panel in its steel cali 
installed on an are welder. This safety panel m 
be installed on motor-generator a.-c. welders (seco! 
Fig. 1—View of Panel approximately 180 cycles) on which the open-circt 
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Jtage is about 90 v., which also results in severe shocks h) Relay CR in dropping out, opens the contactor W 
der favorable conditions. circuit and de-energizes the contactor [lus isolates 
Figure 2, a line diagram, shows how the 24-v. control the welding transformer secondary fr electrode 
erg obtained from the transformer shown. holder and restores the 24-v. control voltage to the elec 
Relay CR has a 24-v. coil. trode. Relays CR and VR and contactor HW’ remain de 
Re \'R has a coil so selected that the rise in second energized 
vy voltage of the welding transformer, when welding 1) Contactor W in opening breaks the pr ry circuit 
rupted, will open the contacts. At the Pullman of the welding transformer. In this 1 er, the auto 
St rd shops a 115-v. coil is used. As first designed, matic control circuit serves a dual purpost nereases 
re was no time delay on the relay VR, and the circuit safety of a.-c. arc welding ?) eliminates the power 
; back to “‘safety’’ as soon as the welder broke consumption of the welding transformer when the oper 
he ar While this worked out very well, more than 100 ator is not welding. 
these panels being in use, it was decided on the last lot Another important advantage of the automatic dis 
ls made, to make a short-time delay ('/2 to 1 sec.) connect feature is the improvement of the system power 
‘id in starting the arc and to avoid fluttering of the factor, by removing “idle” transformers from the line. 
relays in Operation. When welding transformers (not loaded) are left on the 
Contactor IV is a heavy-duty type, having a 440-v. power line, their power factor is very low, because the 
il. It has as many poles as may be required. At load is highly inductive. This low power factor load 
Pullman-Standard shops a 4-pole, 100-amp. contactor is tends to drag down the system power factor. 
sed. Three poles are paralleled by means of a bus strap Where power factor corrective devices are installed, 
handle the welding current (up to 500 amp.) the other shown as an optional device in the circuit diagram, the 
le being used to break the primary circuit of the weld- foregoing statement would not strictly apply. However, 
ing transformer. In the case of the motor-generator most of the a.-c. welding transformers now in service do 
sets, a three-pole contactor is used, as the motor must be not have the shunt capacitors to improve the power 
left running, to avoid delay in welding. factor. As shown in the circuit, the capacitor would be 
None of the relays has current flowing through its left on the 440-v. line at all times. Thus, the power 
ils when the operator is not welding, and failure of any system would obtain the corrective benefit of the capact- 
ithe relay coils or contacts means that the operator can- tor at all times, regardles vhether the operator ts 
veld welding or not. Welders have cepted this safety de 
Phe sequence of the operation is as follows: vice enthusiastically and report no difficulty in striking 
fo strike an are the operator establishes contact the arc 
tween the electrode and the work, which completes The sam« type Satety pal el ire 1 1 use in all I 
control circuit and picks up relay CR. the Pullman-Standard plants on all welding machines 
Relay CR, when energized, closes the 440-v. coil from the smallest to the largest sizes, without any change 
wit of contactor IV. This action then impresses full being requir¢ Length of electrode 1 loes not affect 
iItage on the welding electrode and enables’ the functioning, nor does current setting of the machine 
erator to get his welding arc. thus the panels are ideal for ions where the 
Relay CR is held in by one of its normally open machines are frequently moved racter of work 
changes continually 
Interlock contact VC on contactor IV isolates the The panels actually aid in improving production, as 
trol relay CR from the welding voltage. the welders change electrodes without being constantly 
Interlock contact VO on contactor IV closes and on the alert for shocks, and relief f1 ctual nervous 
mpletes the energizing circuit of relay VR. The weld- tension is quite noticeabl 
g voltage (25 to 40 v.) is not high enough to pick up For any type of welding where the worker may receive 
lay | R, so long as the arc is maintained. the open-circuit voltage of the welding machine, this new 
f) When the operator breaks the arc, the sudden rise patented safety panel contributes greatly to the safety 
secondary voltage to a value of from 80 to 105 v. and ease of mind of the employees 
lepending upon the make of the welder) picks up relay The development is the result of collaboration of A. C. 
K Lohse, general power engineer of all Pullman-Standard 
1) Relay VR, picking up, breaks the normally closed plants, R. S. Kenrick, electrical engineer, formerly with 
ntacts VR and so opens the holding circuit of Pullman-Standard, and Wilbur K. Schroeder, works 
relay CR engineer of the Michigan City plant 
Current Welding Literature 
(Continued from page 634 Electric Wel ling, Power Supply. Pow Distribution Problem 
Electric Welding, Arc, Heliare Process. Gas and Heliare Weld- 1 Are Welding, H. W. Pierce and C. E. Smith. Elec. Eng., vol. 64 
ng of Magnesium Alloys, F. E. Heatley. Iron Age, vol. 155,no.18 10. 4 (Apr. 1945) (Trans.), pp. 178-184 
May 3, 1945), pp. 64-66 ; _ Electric Welding, Power Supply _ Storage Battery Welders 
Electric Welding, Arc. Heliarc Welding of Aluminum. Welding Can. Machy., vol. 56, no. 1 (Jan. 1945), p. 9S 
Engr., vol. 30, no 4 (Apr. 1945), pp. 35-37 Electric Welding Resistance, Alloy Steel Flash Welding 
Electric Welding, Arc. Helium-Shielded Are Welding of Alumi- 1130 Steel, W. W. Ackerman and W. Pestrak. Welding Engr., vol 
\lloys, F. Masden. Product Eng., vol. 16, no. 5 (May 1945), 30, no. 4 (Apr. 1945), pp. 46-49 — » ain 
p. 331-333 Electric Welding, Resistance, Alloy Steel. Flash Welding SAE 
Electric Welding, Electrodes. Description of New Moslo Con- 1130 Steel, W WwW Ackern an and W. Pestrak. Steel, vol. 116, no 
tinuous Welding Rod Plant. Wire & Wire Products, vol. 20,no.5 15 (Apr. 9, 1945), pp. LO4-105, 140, 142, 144, 146 
May 1945), pp. 353, 375 Electric Welding, Resistance, Aluminum Clad Steel. Spot 
_ Electric Welding, Electrodes. Identifying Constituents of Welding ol Aluminized Steel, H. W. Brown. Iron Age, vol. 155, 
Welding Electrode Coatings, R. C. Vickery. Iron Age, vol. 144, 0. 17 (Apr. 26, 1945), pp. 56-62 
no. 16 (Apr. 19, 1945), pp. 62-66 Electric Welding, Resistance Aluminum Spot Welding, R 
Electric Welding, Electrodes. Welding Rod Production. Steel, Irmann. Light Metals, vol. 8, no, 86 (Mar. 1945), pp. 146-152 
vol. 116, no. 17 (Apr. 23, 1945), pp. 97-98, 140. Electric Welding, Resistance _ Spot Welding of Magne sium Al 
_ Electric Welding Machines, Resistance. Butt-Welding Machine loys, K. E. Dorcas and N H. Simpson. Iron Age, vol. 155, no 
‘or Light-Gauge Wires. Engineering, vol. 158, no. 4116 (Dec. 1, 14 (Apr. 3, 1945), pp. 50-53; no. 15 (Apr. 12), pp. 68-73 
944), p. 427 Continued on page 659 
1945 SAFETY CONTROL FOR ARC WELDERS 639 


tee 
i, 
Ther 
ta] 
~ 
~ 
Were 
~ 
ret 
ri 
I 
th th 
+} 
( at 
be 
vere 
Wit 
how 
how 
It was 
le tor 
owas 
1. Wa 
7 
‘ 
the 
) 
r is 
yriet a 
ondal 
}-circu 


HAYNES Cobalt-Base Alloys 


HAYNES STELLITE No. 1...For coating surfaces sub- 
jected to severe abrasive wear and only slight shock 
or impact. 


HAYNES STELLITE No. 6...For coating surfaces sub- 
jected to abrasive wear accompanied by consider- 
able impact. For edges of hot-work dies, and for 
valves of all kinds. 


HAYNES STELLITE No. 12... For coating surfaces 
subjected to severe wear with enough impact to 
require more toughness than is possessed by No. 1. 


HAYNES Nickel-Base Alloys 


HasTe._oy B...For valves, pump parts and other 
equipment handling hydrochloric acid, aluminum 
chloride, and many other corrosives. 


HASsTELLoy C...For surfaces subjected to heat and 
abrasion, particularly where ‘‘heat checking”’ is a 
problem. Also for parts subjected to corrosion. 


HAsTeLLoy D...For parts subjected to abrasion as 
well as certain types of corrosion. 


Corrosion . . 


You Can Other Metals 


From Wear. . 


Erosion ... 


Heat 


Select the Right HAYNES Alloy 


for Your Job Requirements 


HAYNES Tungsten-Base Alloy 


HAYSTELLITE...Where utmost resistance to abra- 
sion is necessary, such as mining and oil well 
drilling tools. 


HAYNES Iron-Base Alloys 


HAYNES STELLITE ‘‘93"’... For applications where 
high cold hardness is necessary and corrosion i 


not an important factor. 


HASCROME... For surfaces subjected to abrasiv 
wear and severe impact. Makes a good base for sub- 
sequent coatings of HAYNES STELLITE alloys becaus: 


it resists the mushrooming effect of impact. 


Send for the Price List of Haynes Hard- Facing 
products. Consult the nearest District Office fo: 


engineering help in the use of hard-facing materials. 


HAYNES STELLITE COMPANY) 


Unit of Union Carbide and Carbon Corporation 


General Office and Works, Kokomo, Ind. 


Chicago — Cleveland — Detroit — Houston — Los Angeles— New 
San Francisco —Tulsa 


The words “Haynes”, “Stellite’’, “‘Hastelloy’, “Haystellite™ « 
“Hascrome”™’ distinguish products «f Haynes Stellite Compan 


TRADE-MARK 


BUY UNITED STATES WAR BONDS AND STAMPS 


iN 
f H AY N E A | 
it ara-racin OdS O 4 
1 
- 
st 
: dl 
i 
ont 
4 
UCC 
¥ A 
ti 
otk 
¢ 
640 


ibra- 


well 


yhere 


on 


asive 
sub- 


~AUSE 


icing 
e for 


rials. 


N\ 


Welding Structures of Hastelloy Alloys 


By J. A. Gallahert 


ASTELLOY”  nickel-base alloys are high- 
strength, corrosion-resistant metals used for the 
construction of chemical plant equipment that 

is subject to severe corrosion. They are being used 
senerally for equipment handling such active chemicals 
as hydrochloric acid, sulphuric acid and oxidizing agents, 
as well as for equipment used in many organic chemical 
processes that employ corrosive catalysts, like aluminum 
chloride 

As indicated in Table 1, Hastelloy alloys A and B con 
tain molybdenum and iron in a nickel base; alloy A has 
ipproximately 209, molybdenum and 20°, iron, and 
Jloy B contains approximately 30° molybdenum and 
nly 59% iron. Hastelloy alloy C, the most complex of 
the four, is mostly nickel but also contains approxi 
mately 15% molybdenum, chromium, 5°, tung 
sten and 5% iron. MHastelloy alloy D is a nickel-bas« 


alloy containing approximately 10% silicon. 


Resistant to Many Chemicals 


The uses of these alloys are not confined to special 
chemicals. To illustrate, Hastelloy alloys A and B 
leveloped primarily for corrosion resistance to hydro- 
hloric acid—are giving excellent service in handling 
ther reducing chemicals and acid chlorides. They also 
have resistance to sulphuric acid, phosphoric acid, acetic 
cid and many corrosive organic chemicals. Alloy A is 
lor relatively low-temperature applications; it 1s used to 
handle hydrochloric acid only to a maximum of 160° F. 
Hastelloy alloy B, however, can be used in handling all 

neentrations of hydrochloric acid at temperatures up 

and including the boiling point. 

Alloy C has been used for a number of years for han- 
lling sulphuric acid, hydrochloric acid, mixtures of nitric 
ind sulphuric acid, and especially for the many strong 
xidizing agents such as ferric chloride, cupric chloride, 
wet chlorine gas and organic chemicals. Although this 
Jloy is not so resistant to strong hydrochloric acid as the 
A and B alloys, it is more resistant to weak aerated solu 
ions. 

Hastelloy alloy D is used chiefly for handling hot 
sulphuric acid, but it has gor xd resistance to phosphoric, 
ld hydrochloric and many other acids. 


Variety of Forms Available 


All four of these Hastelloy alloys are supplied ina 
vanety of forms. Alloys A atid B are supplied in the 
lorm of hot-rolled sheet and plate; forgings; welded 
tubing welding rod (alloy B only); wire; and castings 
uch as cast pipe, fittings, and valve and pump parts. 
because these two alloys can be hot rolled and forged, 
they are fabricated into many kinds of equipment. 

Hastelloy alloy C is available in hot-rolled sheet and 
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Table I—Principal Welding Features of Hastelloy Alloys 


Average 
Hastelloy Composi-, Weldable | Welding Principal Rockwell 
Alloy tion, “7 Forms Proces Use Hardnes 
\ Ni Cast O-A B-92 
Mo-20 HC] 
Fe-20 Wrought 1) M-A B-96 
or Rolled 2) O-A 
B Ni Cast B-95 
Mo-30) Hot HCl 
Fe-5 Wrought 1) M-A B-O8 
or Rolled 2) O-A 
C Ni 
Mo-15 1) O-A 
Cr-15 Cast 2) Ch B-98 
W-5 
Fe.5 Rolled 1) M-A B-91 
Ni 
Si-10 Cast O-A H.SO, C-52 
Cu-! 
Al-1 


plate but cannot be supplied in forgings or hot-rolled 
bars. Hastelloy alloy D 1s supplied in the form of cast 
ings only. 


Fabricated by Welding 


All of these alloys can be welded readily, and welding 
shops experienced in welding materials, such as Monel, 
stainless steel, nickel and other metals, can usually adapt 
their practices to welding Hastelloy alloys 

Fer many years, practically all welding of these alloys 
was done by the oxyacetylene process. With the proper 
procedure, this process gives adequate corrosion resist 
ance in the weld. The chief precautions that have to be 
taken in oxyacetylene welding all four of these alloys are 
avoiding carbon pickup and overhe iting. Carbon 
pickup can be minimized by using a neutral flame, taking 
care to avoid an excess of acetvlene. Carbon pickup ts 
particularly detrimental to Hastelloy C, because this 
alloy contains chromium and thus picks up carbon much 
more readily, increasing the corrosion rate. Because of 
the physical characteristics of Hastelloy alloy D, the oxy 
acetylene process is the only suitable method for welding 
in ordinary production. 


Use of Atomic-Hydrogen Arc 


Atomic-hydrogen welding has been employed with 
these alloys very successfully and in at least one way is 
superior to oxyacetylene welding; there is no possibility 
of carbon pickup in the weld. The principal difficulty 
with the atomic-hydrogen process for these alloys, how 
ever, is controlling the heat, to prevent overheating the 
weld metal and the areas adjacent to the weld. If the 
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Fig. 1—This Coil Is Being Fabricated from Short Cast Sections 
of Hastelloy C Pipe by Oxyacetylene Welding with a Neutral 
lame 


metal is overheated, a certain amount of corrosion re 
sistance is lost, particularly in the sheet adjacent to the 
weld. With proper control, however, an operator can 
produce satisfactory results by working rapidly along 
the line of the weld. 


Metallic-Arc Process Best for Alloys A, B and C 


The most satisfactory all-around welding process for 
sheet and plate of Hastelloy alloys A, B and C its the 
metallic-are process. Electrodes of the same allovs are 
used except with Hastelloy A, for which alloy B ele 
trodes are used. Problems of electrode coatings and 
welding techniques have been solved to such an extent 
with alloys B and C that coated rods that will produce 
strong, corrosion-resistant welds are now available in 
both these alloys. 

It might be mentioned in passing that all four of the 
Hastelloy alloys have also been welded recently on an 
experimental basis by both the “‘Heliarc’’ and ‘‘Union 
melt’? welding processes. The work on these types of 
welding, however, is still in the development stage, and 
although preliminary results look very promising, par 
ticularly with the Heliare method, it is too early to state 
definitely that this type of welding will be entirely satis 
factory, and further work will have to be done before 
recommendations can be made as to where this welding 
process is best adapted. 

Welding with such gases as propane and hydrogen has 
also been done on a limited scale, with but little ad- 
vantage, if any, over the oxyacetylene or atomic-hy 
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Fig. 2—Steel Is Readily Joined to Hastelloy Alloy C, as in These 
Steel-Jacketed Alloy Pipe Bends, by Oxyacetylene Welding 
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drogen processes. With the straight oxy-hy ' 
process, some difficulty has been encountered in cetty 


sufficient heat to make a satisfactory joint, 


Oxyacetylene Welding A, B and C Castings 


The principal precaution required in oxy. 


welding these alloys is to prevent overheating and t, 
avoid any pickup of carbon. 

Satisfactory oxyacetylene welds have been regylarh 
obtained on cast pipe and castings of all four all \ 


Hastelloy alloy C coil, as illustrated in Fig. 1, 
fabricated of short cast sections. A neutral flamy 

of course, be maintained. When large castings are to }y 
welded, it is necessary to preheat to a dull red heat 

to avoid possible cracking difficulties. On small ig 
of Hastelloy alloys A, B and C, or when making byt} 
welds in pipe of these three alloys, preheating with th 
flame will generally bring the material up to a sufficient 


temperature for welding. The 2-in. flanged be: 
alloy C illustrated in Fig. 2 were thus jacket 


3'/o-in. steel pipe 
Butt welding pipe of Hastelloy alloys A, B and C by 
the oxyacetylene process can be done without the use of 


Fig. 3--Fabricated Alloy B Pipe Is Readily Checked Prior t 
Field Assembly by Putting It Together Using Iron Spacers i: 
Place of Valves 


flux, although a special flux supplied by the alloy 
facturer sometimes facilitates the welding 
when used in limited quantities. Many of the ord 
welding fluxes on the market are unsuitable for us 
they may cause a definite loss of corrosion resistance 
the weld. Figure 3 shows some typical welded pip 
sections spaced out to check size before they are put | 
chloride service. Iron spacers have been placed wher 
valves will be tied in. This alloy B tubing has all beet 
oxyacetylene welded. 

The half-ton cooler inlet sleeve of alloy C, sh 
Fig. 4, 1s being are welded without preheatin;: 
welding Hastelloy A, B or C castings, corrosio! 
ance is not lost unless an unnecessary amount o! 
applied or unless the casting ts held in a critical te 
ture range over a several-hour period. Normally it ' 
not necessary to fully anneal the cast material altet 
welding, but if a casting for any reason is lett 
furnace too long at a red heat, it may be desimidi 
to fully anneal by the treatment described below 


Oxyacetylene Welding Alloy D 


rent 


The welding of Hastelloy alloy D is somewhat difler 
from that for the other alloys; welding D is like welds 
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Na fig. 4-Arc Welding of a 1000-Lb. Cast Cooler Inlet Sleeve of 
ng Hastelloy Alloy C Has No Effect on Its Final Corrosion Re- 


sistance 


Fig 5-—-Hastelloy D Is Always Oxyacetylene Welded. Here a 
Flange Is Being Welded to a Tank Outlet After Preheating 
resist with the Flame 


et} 


gether, that of cast iron being approximately 2190° F. 
i ind that of Hastelloy D, 2060" F. Molten alloy D, like 
iron, 1s quite fluid so that a welding operator who 
snows how to weld cast iron should have little difficulty 


iSt 


fol] 
when welding Hastelloy alloy D. 


| 
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iStiron. Actually, the physical properties of these two 
metals are very similar, and their melting points are close 


lowing the few set rules which should be applied 


reheating, to prevent cracking, is most important. 
castings of Hastelloy D should be preheated to a 
‘temperature of approximately 1400° F., and arrange 
I ments should be made to keep the alloy at an even 
temperature throughout the welding operation. Small 
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pieces such as the flange (shown in Fig. 5), which is 
being welded to a tank outlet, can be welded by preheat 
ing locally with the oxyacetylene flame Recently, pip 
of alloy D up to 3 in. in diameter has been welded by 
using two oxyacetylene welding blowpipes, one maintain 
ing the heat while the other one does the welding. Pipe 
larger than 3 in. in diameter, however, should be welded 
in a preheating furnace. In welding 6-1n. pipe, for in 
stance, it 1s often found desirable to build the furnace 
around V-blocks so that it surrounds the pipe and extends 
about 5 in. on either side of the joint. Any kind of a 
burner— kerosene, gasoline or gas—can be used so long 
as the pipe is preheated slowly at first. 

The furnace should, for convenience, be arranged so 
that welding is done at the top. In preheating, the 
flame should not be applied directly to the castings at 
first. The heat should be indirect and slow until the 
castings reach approximately SOO” F., at which point 
they can be heated much faster. When they have 
reached a temperature of approximately 1400° F 
welding can be started. Because the molten alloy is 
quite fluid and difficult to weld vertically, it is good 
practice to weld about 2 in. of linear joint at a time, to 
allow time for the weld metal to solidify, and then weld 
another 2 in. If the operator tries to weld this alloy 
continuously, as if it were steel, the metal may become 
too hot, and its high fluidity may cause complete lack of 
control. It may also become gassy, causing porosity 
the weld. 

When welding has been completed, the preheating 
burner should be left on until the casting is evenly 
heated throughout the welded joint The burner car 
then be turned off and the welded part left in the furnac« 
to cool slowly. Small pieces, such as pipe, which are not 
welded in a preheating furnace, should be buried in some 
substance such as lime, sand or ashes to keep the air from 
reaching the weld so that it does not cool too rapidly 
If such care is not taken— just as with cast iron—cracking 
is likely to occur. 


Welding A, B and C Sheet and Plate 


For the fabrication, by welding, of refinery reaction 
vessels, chemical plant autoclaves, heat exchangers, 
receivers, stills and tanks made up from sheet and plate 
of alloys A, B and C, the metallic-arc, atomic-hydrogen 
and oxyacetylene processes have all been used. From 
the standpoint ol speed, however, the metallic-arc 
process is preferable. These alloys flow very well under 
the metallic arc, and form a good-looking weld with 
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Fig. 6-This Large Isomerization Vessel Lined with Hastelloy 
Alloy B Is Ready for Shipment, Having Passed All Necessary 
Hydraulic Tests 
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Right) nice cover bead and excellent penetration. In weldip 
acket for a -Gal. Tank. Such Separate Fabrication wi 
Later Assembly by Welding Is Satisfactory if Hydraulic with the metallic are, meg reversed polarit y On 

Pressures Are Not High coated rod, all three alloys flow freely and are likely 4, 


be more fluid than under the atomic-hydrogen are ,, 
the acetylene flame. 

Weld tension tests made on Hastelloy alloy 8 hay, 
shown that the metallic-arc process gives greater strengt} 
than the atomic-hydrogen process. In one < imple. 
welds made on this alloy with the atomic-hydrogey 
process show ultimate strengths of from 91,000 4 
97,000 psi. With the metallic-are process, similar welds 
showed strengths of between 115,000 and 122,000 pg; 
In both series of tests, the specimens broke in the welds 
and in the specimens welded by the atomic-hydrogey 
process the weld metal showed a very fine grain stry 
ture. Free-bend tests for elongation of the weld meta] 
showed a maximum of 21° elongation on the specimen 
welded by the atomic-hydrogen process and 22 to 29” 
on the specimen that was metallic-are welded. 

As with steel, beveling is desirable when welding heayy 
plate of alloys A, Bor C. It is usually preferable to ys 
two fillets, and a double-vee weld is desirable wher 
welding from both sides is possible. If welding can ly 
done from only one side—as in the fabrication of most 
pipe—a large vee weld should be made with two passes 
The first pass with a small rod can fill the bottom of th: 
bevel and obtain the required penetration, and th 
second pass with a large rod can build up the groove an 
complete the weld. In making double-pass weld 
particular attention must be given to cleaning the flu 
out of the groove before making the second pass. Peen 
ing the welded deposit is not desirable because these ma 
terials work harden. 

Precipitation occurs in the sheet adjacent to the weld i 
the metal is held for any length of time within a critica 
temperature range. This is most noticeable in alloy A 
alloys B and C being quite stable. The effect is similar 
to that obtained when welding unstabilized stainless 
steel. In arc welding Hastelloy alloys, it is recommend 
nae ‘ that the welding be done rapidly and with as little cur 
Fig. 8—This Isomerization Tower Head, Lined with Trapezoidal rent as possible; also, that the arc be choked short an 
Alloy B Sheets Plug Welded Into Place with Alloy B Electrodes, the electrode be worked away from the molten puddle 

is 4 Ft. 6 In. in Diameter If for any reason the metal in a single-vee weld bx 
comes so fluid that it causes beads to form on the insic 


Fig. 9—-This Lower Half of One of the Early Isomerization Fig. 10—Tacking Was Eliminated by Using the Fixture Shown Here 
Vessels Lined by Plug Welding with Alloy A Is 36 Ft. to Hold the Strips Tight Against the Shell 
Long and 6 Ft. in Diameter 
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Iding ‘ seam welds, it may be desirable to employ copper Fig. 13—-Trapezoidal Alloy Sheets Tack Welded in an Isom- 
on backing-1up strips cut with a small groove that allows erization Vessel Head Preparatory to Strip Welding 


a 
ly t weld metal to flow through the joint and form a small 
re or -anforcing bead on the inside. This is most likely to 

ccur during welding of material of the lighter gages, 
hav. ay, up to '/s in. or 11 B.w.g. thickness. If the chill bar 
ength « too thick and gives too much of the chilling effect, it 
mple, na fail to meet its intended purpose. 
rogen In one case a double heat exchanger was completely 
Ot fabricated of 16 B.w.g. sheet. Each of these has 206 
welds tubes, and the tubes, sheets and shell are all of Hastelloy 
0) psi C. They are 10 ft. long. 
welds Porosity in the weld metal is generally a result of over- 
lrogen heating, but it is not usually a problem if the precautions 
struc mentioned are taken. When porosity is encountered 
metal fter the are has been started, sticking the rod to heat it 
Cimen 
_) Fig. 1l—A Strip-Welded Tower Head, Lined with Narrow 
' Alloy Sheets 
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Fig. 14--A Close-Up of Three-Pass Strip Welds. The First 


Two Fillet Welds Are Left About '/,,.-In. Apart to Permit the 
Final Bead to Penetrate the Stee! Base 


before again starting the are will eliminate this trouble. 
It is also desirable to use rods dried in a drying oven to 
eliminate any possible moisture pickup in the coating 
from atmospheric conditions 

Wrought alloys A, B and especially C are not so stable 
as the cast alloys. If the metal alongside the weld is 
kept in the hardening temperature range for an appre 
ciable time, cracking troubles may occur. In addition, 
the hardened area of any of the three alloys may be less 
corrosion resistant. To overcome these difficulties it is 


Here Fic. os t Is , sometimes necessary to give the welded part a full or a 
the he stabilizing anneal. If annealing is not feasible, the sheet 
7 a "Vonsel should be purchased in the stabilized condition. The 
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i stabilized sheets are not so ductile as fully annealed nozzles were lined with cylinders rolled from sheet. 
ae sheets, however, and consequently they should be used — serted in the nozzle and welded to the nozzle at each eng 
+o only when severe forming operations are not required. The faces of the flanges were covered with a Haste) 
ee alloy ring either cast or cut from sheet. 
Considerable work was done in attempting to jp, 
Lining with Alloys A and B these vessels in position welding the liners in the field. 
but without success. While some position welding cq 
The price of these alloys often makes them impractical be done with these alloys, using the metallic-are proces 
for use in solid construction of large vessels or high- welding large installations in position is difficult e +] 


pressure equipment but they can be used economically present rods in both alloys B and C are too fluid fo; 
for linings. During the past two years considerable satisfactory results. Work is being done on develop 
lining work has been done with Hastelloy alloys Aand B, a more satisfactory rod for position welding. 

and a number of different practices have been developed Because of this fluidity, tanks or towers already 
for installing leaktight, corrosion-resistant liners. Liners service must be taken down, so that the welds car 
have been installed in vessels as large as 7 ft. in diameter made in a downhand position. 

and 90 ft. high, and operating under pressures as high as Field welding was just a stopgap—necessary in thy 
250 psi. The vessel illustrated in Fig. 6 is 7 ft. in 

diameter and 63 ft. long. It is completely lined with Fig. 15-—Final Assembly of the Bottom of Each Tower Includes 
strips of 12 B.w.g. sheet of alloy B. Welding the Hastelloy Alloy Baffle Plate in Place and Lining 

In the lining work several procedures have been the Outlet 
adapted, all of which have some merits and some limita 
tions. It is not the author’s intention to pass judgment 
on the different welding procedures employed for in 
stalling liners. Instead, we prefer to point out all the 
different practices that have been used, so that fabri 
cators and plant designers can decide for themselves 
which type seems best for the equipment involved. 

In the early development work on the installation of 
liners, no satisfactory arc-welding rod was available, 
and to overcome this lack quite a lot of work was done 
with the atomic-hydrogen welding process. The heat 
of this process often resulted in cracking troubles in the 
sheet and welds, and the corrosion resistance of the sheet 
adjacent to the weld was so adversely affected by the 
heat of the are that attention was turned to other proc 
esses. 

On small lined jobs, the practice was first to weld the 
liner together, as shown on the left side of Fig. 7. Then 
it was placed in the steel jacket and welded all around 
the edges. Although this method was satisfactory for 
small equipment such as the 100-gal. tank illustrated 
to be lined with # ig-1N1. sheet of alloy B it is not satis 
factory for the large vessels needed for the high-octane 
gasoline program. 


Liners First Plug Welded 


One of the earliest successful methods used in installing 
liners was the plug-welding process. Early in the high- 
octane gasoline program, some liners were installed in 
new isomerization towers before final assembly. When 
this was done, the largest sheets within mill limits could 
be used. Usually, however, linings had to be put in 
completed steel vessels after they were already in use. 
Of necessity, the size of the sheets then used was limited 
by the size of the manway. These sheets varied from 14 
to 20 in. in width, depending upon the individual vessel, 
| and all the sheets were preformed to the curvature of the 
ad vessel. For plug welding, some were perforated with 

; slots '/, in. wide and 1 in. long, and others were drilled 
with °/s-in. or */4-in. diameter holes, the slots or perfora- 
tions being spaced from 4 to 6 in. apart. The sheets 
were installed longitudinally and were plug welded to the 
steel and fillet welded around the edges. 

Heads were lined, using trapezoidal sheets approxi- 
mately 4 in. wide on the large base and 1 in. wide on the 
small base, and varying in length depending upon the 
size of the head. The head shown in Fig. 8 was plug 
welded in this manner, using alloy A sheet 0.075 in. 
thick and alloy B electrodes. It has a diameter of 4 ft. 
S in. and is being used on a vessel 70 ft. high. The 


Fig. 16—-Turnbuckles Are Used Here to Hold the Sheet Tigh! 
Against the Shell During the Lap Welding 
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Fig. 17—A Completed Isomerization Tower Ready for Shipment After Having Passed the Stringent Hydro- 


early part of the high-octane gasoline program only be 
cause steel equipment proved unable to withstand the 
corrosion of the chemicals involved, and something had 
to be done quickly. Those concerns that ordered lined 
vessels direct from the fabricators gave the fabricators a 
better opportunity to apply their best techniques. 


An Eastern concern that had had long experience with 
the fabrication of these alloys was first called upon to 
install alloy A linings in the lower sections of new vessels 
These sections ran from 15 to 20 ft. high. They em 


ployed 12 B.w.g. sheet perforated with °/s-in. diameters 


holes, 6 in. apart., These sheets were formed as closely 
is possible to the inner contour of the vessel | hel 
tight against the wall of the vessel with jacks duri 
welding The welds were made in two pass« he 


ux-coated B electrodes by the 1 
md with bare rod the atomic-hyd1 
he initial pass tied the alloy sheets to the 

steel and the second pass assured a sound dep« 

surface to be exp sed to the chemicals The p 

of course, consisted mainly of filling the 

For the seam welds, the sheets were spaced */j, in 

ind the groove filled. 


} 
sec 


proces 


pertora 


Fig. 18—The Third Method of Lining Resistance Welding— 
Has Been Applied to This Conical Tower Bottom 
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static and Ammonia-hydrogen Chloride Tests 


After this type of welding, each vessel was stress re- 
lieved at between 1100 and 1200° F. Then two test 
holes were drilled in the steel shell under each alloy sheet, 
so the liner could be tested by 15 psi. air pressure. Ii 
the lined sections were all right, they were sent to other 
fabricators, who welded them to the steel upper section, 
and installed cast nozzles by projecting them directly 


T 


through the lined steel wall, and welding them to the 
lining on the imside and to the steel on the outside. 
Manways were lined with sheet in the same manner as 
the main vessel. 
Following this, some vessels were lined with 14 B.w.g 
Hastellov alloy A sheet, plug welded with Hastell cS 
This rod had better weld: characteristics than 
the lloy B rod then availabl ind the combination 
ed the tests for satisfactory corrosion rate 
Alloy B Now Used for Linings 
Just about this time, a new coated B rod was developed 
for metallic-are welding. This did away with the need 
r making a cover weld with the atomic-hydrogen ar 


Fig. 19--This 70-Ft. Isomerization Vessel Has Been Lined with 
Hastelloy Alloy A by the Resistance-Welding Process 
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shown in Fig. 9 was one of the first that was suce 
lined with alloy B. It is plug welded. The Ctioy 
shown, 6 ft. in diameter and 36 ft. long, is actually th 
lower half of a tower. 

The linings must fit tightly to the steel case, 7, 
assure this, the lining is held in position with shoes ,, 
supports to prevent the heat of welding from warping th, 
liner away from the base metal. Generally, the shee. 
are fitted in place and held with shoes. As an adq; 
tional precaution, they are tack welded in place befo,, 
plug or seam welding. In the early plug-welded co; 
struction, some contraction and warpage of th: 
was encountered. The warpage caused a few lining 
pull loose from their steel backings. This, of course, was 
due to the large size of sheets employed and the result jy; 
increase in stress. 

In one instance, a fabricator corrected this troub| 
corrugating the sheet between the longitudinal rows 
plug welds to allow sufficient slack to provide for 
contraction of the welds. This did not, of course, corr 
longitudinal shrinkage, but the longitudinal effect coy! 
be offset somewhat by starting the welding at th 
of the sheet and working toward the ends. The cor. 
rugations of the welded sheets were then hammered out 
with a flatter. This practice resulted in some work 
hardening of the material during the flattening operation 
Although such work hardening would be undesirable i: 
No. 5 No.6 the most severe type of corrosive service, it was not great 


enough in this instance to spoil the linings for the high 


octane gasoline service, and the liners did not draw away 


Fig. 20-—-These Are Some of the Techniques Developed by 
Fabricators of Hastelloy Alloys from Their Experiences of the 


from the shells. 
and resulted in porosity-free welds. At about the same Strip Welding Developed 
time most of the oil refineries decided to use alloy B sheet 
in place of alloy A, and it was also found best to have the Strip welding was the second process employed for in- 
complete area of the interior of these vessels lined. stalling these big linings. In this process, narrow 


Accordingly, over 40 of these large vessels have been sheets—varying in widths from 4 to 6 in.—are welded 
built and some of the first have now been in service over all along the edges directly to the steel shell. With this 
two years. Plug welding has been used by several practice, it is usually easier to hold the liner tight to th 
fabricators, and experience in this type of work has steel. Figure 10 shows a section of a 7-ft. 6-in. diameter 
shown that a few tricks of the trade are all that is neces- vessel partially lined with 12-gage Hastelloy alloy | 
sary to produce a satisfactory job. The vessel interior and the fixture used to hold the strips tight against th 


Wee 


* 


Fig. 21—Application of Hastelloy Alloy B as a Corrosion- Fig. 22—-Coating a Valve Plug with Alloy B. Such Corr 
Resistant Surfacing to Parts Such as Used Steel Valves Is Resistant Surfacing Is an Economical Method of Reclaiming 
Readily Made by the Oxyacetylene Process Used Refinery Equipment 
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it was later found that tacking could be elimi- 
Figure 11 shows a 
The principal problem 


shell. 
sded through the use of this fixture. 
lined by strip welding. 
ere had to do with the best procedure for making the 
On the plug-welded jobs, most had a two 
iss weld on the seam, with the individual sheets placed 
that the longer edge was parallel to the height of the 


ead > 


eam welds. 


vessel, and spaced close together. 
ever, done in three passes. 

For strip welding the conical bottoms, the strips are 
plied parallel to the length of the vessel as shown in 
fig. 12. In-the main section of the vessel, however, 
hey were applied with the long dimension running cir- 
umferentially. The latter method has been more 


A number were, how 


successiul. 

In lining up the strips the vertical joints are staggered 
nd the strips must be exactly parallel and follow the 
te circumferences of the vessel as shown here. As 

mn as the lining strips are fitted snugly in the vessel, 
they are tacked in place with a sufficient number of tack 
welds to keep the liner tight against the steel while the 
final weld is being made. ‘The tacks are visible near the 
welding operators in this view. Lining the conical or 
lished heads 1s done in the same manner, as can be seen 
in Fig. 13 where the trapezoidal plates are shown tacked 
in the head of the vessel. 

In making the strip welds all welding is done in a 
lownhand position. For two-pass strip welding, the 
spacing is approximately */), to '/,1n. between the strips. 
[his method puts less heat into the sheet metal adjacent 

the weld and also does not require so much welding 
rod as the three-pass method. On bursting tests of 
sheet welded to heavy steel plate, the strength of the 
two-pass Welds was somewhat stronger than that of the 
three-pass welds, which is probably accounted for by the 
fact that there is less heat applied to the sheet and there 
lore less hardening of the weld-affected zone. 

For three-pass welding, the strips are spaced */s to 
‘yin. apart, so that a fillet can be made between th: 
edge of each sheet and the base metal, and then a filler 
pass made over both fillet welds. A close-up of such a 
weld is shown in Fig. 14. The spacing between the 
ottom of the two original fillet welds should be about 

«in. to permit the final fill-in weld metal to fuse to the 
steel base metal. ‘The fill-in weld is, of course, made only 
alter the adjacent fillet welds have been thoroughly 
‘leaned and checked for defects, such as porosity, lack of 
fusion or liner cracks. Figure 15 is a view toward the 
bottom of one of the lined vessels showing the baffle in 
place and an outlet at the lower left. Figure 16 shows a 
view of a lap-welded section of a 4-ft. diameter by 40-it. 
long vessel that had been lined with 14-gage Hastelloy 
alloy A strips Gin. wide. Note the ingenious use of turn 
buckles to keep the sheet tight against the steel shell 
luring welding. 


Test Procedures Point Way to Improved Technique 


In both plug and strip welding, porosity and cracks in 
the welds occasionally caused difficulty. Testing for 
leaks also gave some difficulty, especially when they 
“curred between the liner and the steel, since it was fre 
juently possible to check for leaks on the lined sections 
with air pressures as low as 15 to 30 psi. This low air 
pressure would not reveal leaks that might occur if the 
‘quipment were subjected to 500 to 750 psi. hydrostatic 
Pressure. The size of the problem is evident from Fig 
if @ View of a completed vessel. A more sensitive test 
las thus been developed wherein hydrogen chloride gas 
S$ pumped under 5 to 10 psi. pressure between the liner 
and the steel. The inside of the vessel is then swabbed 


Fig. 23—Various Valve Parts Reclaimed by Corrosion-Resistant 
Surfacing with Welded-On Coatings of Hastelloy Alloy B 


the 
more 


cloud at 
much 


with ammonia, which produces a white 
point of leakage. This test seems to be 
sensitive than the usual air and soapsuds test. 

As a result of the hydrogen chloride-ammonia test and 
the high hydrostatic pressure tests, a number of ad 
vantageous precautions were discovered for the seam 
welding procedures for alloy B rod used on the edges of 
sheets applied by both the plug and strip methods. It 
was again emphasized that the steel should be thor- 
oughly cleaned and the Hastelloy alloy strips have to be 
held very tightly against it, not only to produce a tight 
job, but also to dissipate the heat from welding more 
rapidiy. it was found that a short are was best for pro 
ducing the lowest possible heat. In fact, a current of 
only 90 amp. at 25 volts should be used with the */9-in. 
diameter rod, and 120 amp. at 27 volts ts sufficient for the 

s-in. rod. To minimize the heat further, the rod or 
electrode must be directed almost entirely onto the steel 
plate and only the edge of the are should burn into the 
Hastelloy alloy sheet or strip 


Resistance Welding Also Satisfactory 


Development work on the third method of linin 
with welding —has now prog 
to such a point that alloy A is now being applied to steel 
vessels in much the same way steel is used for 
lining. Figures 1S and 19 show a resistance-welded bot 
tom cone and a 7(-it | with alloy 
\ by this process. The resistance-welding process now 
produces very satistactory linings of Hastelloy alloy A 
even in such big units as that shown in Fig. 19. 

Little has said in this discussion about lining 
vessels with alloy C, but such work as has been done with 
this alloy would indicate that it can probably be handled 
as readily as the other two alloys, and by more or less the 


vessels resistance 


is Stainless 


vessel completely 


been 
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Fig. 24—-This Liner for a 1200-Gal. Autoclave Was Fabricated 
of ' ,-In. Thick Hastelloy Alloy Plate, Then Fully Annealed 


same techniques. Increased experience in lining vessels 
lined with alloy C will certainly iron out any difficulties. 

So much experience has been gained in handling 
Hastelloy alloys in the past two years that the fabricators 
working with them now have their techniques well 
developed. Several of these are indicated in Fig. 20. 
The first method indicated is a three-pass ~weld, two 
fillet welds attaching the strips to the shell, with a third 
pass completely covering the two fillet welds. This 
cover bead has been found very advisable as some ex- 
posed fillet welds have been attacked, due to iron pickup. 
Number 2 is the originally recommended three-pass 
seam weld, showing how the uncovered fillet welds with 
high iron content could be corroded through to the 
shell; Nos. 5 and 4 show two types of double-pass seam 
welds; No. 5 shows shingle-welded seam: No. 6 shows 
lap-welded seam. 

Because of the growing demand for equipment of 
Hastelloy alloys in the chemical industry, other fabri 

cators will undoubtedly enter the business. 


Welded Linings Applied to Valves 


Although sheet has been used for lining many large 
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pieces of equipment, welded facings are being 

smaller parts, such as valves. Many hundreds 

have been salvaged since the start of the w il 
particular service requiring an alloy resistant | 
chloric acid and aluminum chloride. If care is take 
get a clean surface on the steel valves, the port, throa: 
seat and plug can all be coated with Hastelloy ¢ 


Hastelloy b using either the oxyacetylene or th tallic 
are process. Dependent upon the type of steel bej 
employed for the base metal, preheating to from (jj) +, 
1200" F. is necessary, and the parts being coated shoy! 
be kept at temperature all during the weldin; 

Of course, on the larger valves maintaining : 
temperature in the neighborhood of 1000° F. is essentia| 
to avoid cracking the deposit. Proper jigs are al 
visable so that all welding can be done in the down-ha; 
position. After coating, the parts are cooled in sti] 
air. Valve parts thus coated (Figs. 21, 22 and ve 


demonstrated excellent economies in service. 


Anneals Maintain Corrosion Resistance 


Since full corrosion resistance is devel ype l after w }d- 
ing only by heat treatment, a word should be said aboy 
the heat treatments for these alloys. Heat treatment js 
not necessary, of course, when the equipment is to by 
exposed only to mild forms of corrosion. But wher 
corrosion is a particular problem—and it is for that sort 
of service that Hastelloy alloys are especially efficient 
heat treatment is usually necessary even if the equi 
ment is large. An example of this is the liner for a 120) 
gal. autoclave (see Fig. 24) which was welded ot 
plate and then fully annealed. 

Only two of the standard heat treatments will b 
mentioned. They are called the ‘full anneal’ and 
“stabilizing anneal All Hastelloy alloy A, B 
sheet and plate is furnished in the fully annealed 
unless otherwise specified. This anneal produc 
ness, toughness, machinability and high corrosion r 
sistance. On Hastelloy alloys A and B a “full 
consists of holding at a temperature of 2100 to 21507 | 
for 20 min. to 1'/» hr., depending upon the thickness, an 
cooling rapidly in air or quenching heavy sections it 
water. For Hastelloy alloy C, the temperatur 
little higher—2200 to 2225° F.—for 2 to 3 hr. accordit 
to the section, and rapid air cooling is used. Such 
treatment is similar to the softening of austenitic steel 
namely, holding at heat and then cooling rapidly 

The stabilizing anneal is frequently used before wel 


AX 


ing A, B or C sheet to prevent deterioration adjacent t 
welds, when heat treatment after welding is not pr 
It is also used after welding to reduce the loss of corr 


sion resistance and toughness that may result 
posure of a part of the welded structure to temp 
between 1200 and 1900° F. This treatment 
effective when preceded by the full anneal. For a 
A and B, it consists of holding for 2 to 4 hr. at a t f 
ture between, 1925 and 1950° F. and air coolin: All 
C should be held for the same time at the higher ter 
perature of 2050 to 2075° F. and also cooled in ait 

In conclusion, any competent welding oper 
become proficient in welding these alloys, and by taking 
advantage of the experience already gained in the work 
described he can turn out a job that will measur: 
the most exacting standards. 
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The Restriction of E6012 Electrodes 


By Omer Blodgett 


N THE 


earlier days of electric welding when it was 
lifficult to make a strong weld using bare electrodes, 
the thought uppermost in our minds was strength. 
we make this joint as strong or stronger than the 
«metal? This thought was also a carry-over from the 
eting practice wherein the joints were always weaker 
ian the base plate because of the rivet holes cut in the 
late. We came to accept the fact that the joint was 
ker than the remaining plate, and we designed our 
tructures accordingly. We were always striving to 
ike welds which had a strength greater than the base 
ite; later coated electrodes were developed which gave 
sreater strength and soon good welders were able to make 
welded joint, which when pulled transverse to the weld 
vould fail outside of the weld. We had reached what 
thought was the final goal in welding. Most of us 
ibored then under a false illusion that the only requir 
ent of a good weld was that it have greater strength 
than the base metal. This period in welding could be 
led the age of strength, because that was the belief at 
that time. 

Just a few years ago, some men began to question this. 
They found that these welded joints when pulled, broke 
utside of the weld not because the weld had a higher 
strength, but because it had a higher yield point, see 
figs. 1 and 3. When the joint was pulled, the base 
etal near the weld underwent plastic flow or elongated 
fore the weld, because its yield point was reached first 
Because of this elongation, the base metal reduced in 
ross-Ssectional area much more than the weld. Now 
e weld and the base metal are subject to the same load, 
ut because the base metal now has less cross-sectional 
it has a higher unit load or stress. This higher 
tress in turn causes more elongation and reduction in 
ea of the base metal; finally this material breaks out 

of the weld. After the base metal once starts to 
reduce in area, the weld itself is safe, because now it has a 
han the base metal, resulting 


ger cross-sectional area t 


AT 
£LONGA//ON 


PULLED TRANSVERSE 7O WELD 
Fig. 1 
4 


PULLED LONWG/TUDWNALLY WELD 


Fig. 2 


in lower unit stress. It was some time before the welding 
industry accepted this newer idea. To give further 
proof, these welded butt joints were pulled longitudinally 
with the weld. Elongation values taken showed that, 1n 
general, the weld metal had slightly lower ductility 
than the base metal. When these specimens were pulled, 


the weld metal having a higher yield point could not 
stretch as much as the more ductile base metal and 
therefore broke first: the crack then spread across the 
specimen, Fig. 2. We came to accept this idea that a 


good weld must have ductility in addition to strength, 


and this may be termed the age of ductility in weldu 


We are still in this period of ductility and perhap 
vet out of it. 


will 


never quite 


Ductility is still very 1mportant 1 vel 
ict jut im Some cases we are { 
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stress. If we were making welded joints whic! 


oul 
; have to be formed or be severely bent, then it y are 

oe necessary that the weld have an elongation of perl aaa 

to depending upon the amount of deforming 
sary. However, in ship construction we are not 
tee , signing for such severe movement. We need only 4 yw 
having sufficient size to withstand a certain load wit 


e sufficient ductility to yield in order to relieve any 
stress. Who is going to say then that the wel 
must have a minimum elongation of 22°7, or that wels 
metal with 17°) elongation, such as the E6012 el, 


ORIGINAL CRACK is not sufficient? I do not mean that 0.2°7 elo: gatior 

IN PLATING . is sufficient for weld metal, but under the condition: 

Fig. 4 mentioned, weld metal capable of 17% is more tha 

‘ sufficient. 

which ductility should be emphasized. Let us consider Phere are some who understand that under certai 
the stress-strain diagram of mild steel and see just what conditions of loading such as multiaxial Stresses or stresse 
happened when a piece of steel is stressed, Fig. 3. We ' more than one direction, it is difficult for metals { 
notice when a load is placed on the steel it elongates, oe and OT ed gréd fail in a brittle 1 — 
this elongation or strain being proportional to the stress 
applied, providing this does not exceed the elastic limit. the metal to have higher ductility. This is not tru 


This is in accordance with Hooke’s law and represents 
the regional between points A and B. Ii the loading is 


removed the metal will come back to its original length ( ‘*e 
at point A. If the loading is continued above point B 
we find that the metal undergoes plastic flow, and during © 
this time the stress does not increase much. If the load 
were removed here at point C we would drop back along eee "eae 
the line CD and arrive at point D, which shows us that i 
the metal now has a permanent set which is represented 
by the distance AD. pow pions 
Now suppose we have a plate which contains a locked- 
up stress of perhaps 50,000 psi., representing in this 
case a deformation taking it beyond its practical useful- 
ness. This is represented by the point on the stress- 
strain curve. We find from this diagram that if this ( d 
stress were removed, the metal would contract 0.0017 in. Fig. 6 


per inch or a contraction of 0.17%, and would come back 
to point F. This contraction is represented by the dis- 
tance FG. This value can be computed by dividing the 
stress of 50,000 psi. by the modulus of elasticity which is 
30,000,000 psi. and gives us a 0.0017 in. per inch. The 
line £F along which the contraction took place while the 
load was reduced is parallel to line AB which is our 
modulus of elasticity for the steel. In other words, re- 


a metal under this severe condition of multiaxial stresses 
will fail whether it has good ductility or poor ductilit 
Figure 4 is a tension specimen of a piece of shel! pla 
which under multiaxial stresses on the ship cracked in 


brittle manner, and yet when this specimen was lat 
pulled, it showed the metal to have an elongatio: 


i] f the load lied tl t of el ti 18% in 2 in. One could not ask for a more ductil 
OF “oad appied or te amount of elongation metal, and yet it failed in a most brittle manner on the 
already taken place, it only takes a very minute yielding ship : 


to bring the steel down to zero stress. With this locked- 
up stress of say 50,000 psi., we need a yield of only 
0.17% in the adjacent metal in order to eliminate this 


Any force applied to a metal may be resolved into tw 
components, a normal stress and a shearing stress, I": 


The normal stress may be tensile or compressive and 
= tends to separate or compress the atoms across 4 plane 
FORCE APPLIED /N of the metal. The shearing stress tends to shicar 
ONE, DIRECTION cause the atoms of iron to slide past each other alot 
this plane. The normal stress tends to cause the met 
: NORMAL. to fail by pulling apart, while the shearing stress causes 
a AT ANY PLANE, LOAD sliding action which results in a plastic flow. - 
Pia poace MAY BE RESOLVED We have seen that this normal stress in no way allows 
NORMAL STRESS the metal to flow in a plastic manner; when it 
AND SHEARING STRESS the tensile strength of the metal it causes failur 
brittle manner. On the other hand, the sheari 
component of the loading causes the metal to sly 
rae slip and results in plastic flowing of the metal, | 
6. When slip does occur along a slip plane, a 
= ACROSS THE PLANE resistance to further slip along this plane is set up sot 
. slip must occur along the other slip planes. |! 
WS ‘ called strain hardening or work hardening and si 
See SEARING STRESS TENOS resistance for further slip is set up, it therefore re: 
®. TO CAUSE SLIDING OF higher stress to cause further slip; in other wor 
=. ATOMS ALOVG THE PLANE strength increases. This slip, resulting in plast 
<< ; continues until the increasing load which causes 
Fig. 5 now 1s built up to the value of the maximum 


652 THE WELDING JOURNAL JULY 


A | 
str 
4 
the 
sul 
she 
tne 
ma 
Cla na 
weld he 
che 
sur 
ter 
STM 
the 
re 
rel 
I 
all 
sur 
int 
0 
by 
2 Wi 
4 
he 
* 
by 
ie 
gate! 


would strength or ultimate strength of the metal at which time rotate it through any angle. This plane corresponds 

vould by igilure occurs. to the same plane in the metal, the only difference being 

ips 2 In a simple loading of a metal specimen, the maximum _ that its angle of rotation is just twice that of the plane in 

neces ,ormal or tensile stress acts on a plane at right angles to the metal. In other words, if we rotate the plane in the 

t de che line of loading; the maximum shearing stress re- metal through an angle of 45° to find the value of the 

t wel suiting from the same load acts along a plane at 45° to maximum shearing stress, we must rotate the plane in the 

wit the line of loading. This is shown in the drawing on the _ circle of stress through an angle of 90°. When we do this 

‘ right-hand side of Fig. 7. It can be shown mathe- we find the value to be point D on the circle which hap- 

let natically in this example of loading that the maximum pens to be one-half of the value of the maximum normal 
weld shearing stress has a value of one-half of the loading stress at point A 

trodes stress, and the maximum normal stress has a value equal Now we will tabulate the resulting maximum normal 

gation +) the loading stress. stresses and the maximum shearing stresses according to 

ares Consider for a moment this piece of metal subjected to increasing values of load applied, keeping in mind that 

a tension in one direction only. We may take a small this metal has a definite tensile strength or ultimate 

square of the metal and rotate it, and study the corre- strength, and that shearing stresses applied to the metal 

ertar sponding stresses which this small area is subjected to at cause it to flow in a plastic manner as a result of slippage 

reate these various angles. We notice when the angle of the along numerous slip planes. In every type of loading 

capil reference plane 1s zero, that is, at right angles to the line there is a certain relationship existing between the shear 


ern f loading, that the plane is subjected to pure tension ing stress component and the normal stress component 


a and no shear, the tensile stress being equal to the loading of the loading. This relationship for a particular type 
Cr stress. If this plane is rotated 45° we obtain our maxi- of loading is constant throughout the entire range of 
num shearing stress which happens to be equal to one- loading and is represented by a line, the slope of which 1s 
half of the loading stress. This can also be shown determined by this relationship. ‘The shearing stress 
graphically by means of Mohr’s circle of stress which is component is represented by the vertical axis, and the 
she in the left-hand side of the drawing. Here the maximum normal stress component by the horizontal axis. In this 
tee” normal stress on a plane at right angles to the line of . case the shearing stress component 1s always equal to 
ree pgs loading, or angle 0°, is represented by the point A onthe one-half of the normal stress component, which 1s repre- 
‘axis; the maximum normal stress on the plane in the sented by the line A in Fig. 8. For any value of the 
line of loading or 90° which in this case of pure tension load, we may read the normal stress component or read 
ero, is represented by the point B at the center of the the shearing stress component. | As the load 1s increased 
rdinates. With these two points a circle is drawn these two components will increase proportionally. For 
eee with center at C which is halfway between points A and every metal there are certain maximum or critical values 
Se B. Through this center C we pass a reference plane and for the shearing stress and the normal stress. When the 
eee” 
*ee 
Fig. 7 Fig. 9 
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critical shearing stress is exceeded, plastic flow takes 
place; when the critical normal stress is exceeded, frac- 
ture takes place. As the load is increased elongation in 
the form of elastic action takes place. As the load is 
further increased the shearing stress component and the 
normal stress component likewise increase until the 
shearing stress component exceeds its critical value and 
plastic flow takes place resulting in much elongation. 
Slip along numerous slip planes takes place resulting in a 
gradual necking down of the specimen and equally as 
important, an increasing of the metal’s resistance to 
shearing or its shearing strength. If this strain harden- 
ing did not take place, slip would merely result in the 
specimen quickly flowing out to a knife edge and failing 
immediately without any appreciable increase in strength, 
but because of a strain hardening, we are able to continue 
the loading. This loading can be further increased, re- 
sulting in further plastic flow or elongation until finally 
the critical value of the normal stress is reached at which 
time failure occurs. 

Consider now the case of a metal subjected to tension 
in one direction and compression in the other, or at right 
angles, in Fig. 9. Point A in Mohr’s circle of stress 
represents the tensile stress at zero angle. Point B 
represents the compressive stress at 90 30th of these 
are the normal stresses. Point B lies on the other side 
of the Y axis since it is compression and its value is 
negative. When the circle is drawn we find that the 
maximum shearing stress is on a plane at 90° which 
corresponds to the plane in the metal at 45°. Its value 
in this case is equal to the maximum normal stress. 
From line B of Fig. 8 we notice in this case that the yield 
point or critical shearing strength is reached first and 
that a great amount of elongation takes place before the 
corresponding normal stress is brought up to the ultimate 
strength or critical normal stress of the metal at which 
time failure occurs. 

Now consider the case of a metal subjected to tension 
in two directions at right angles, in Fig. 10. This repre- 
sents some of our so-called brittle failures which have oc- 
curred in welded ships. Point A in Mohr’s circle of 
stress represents the tensile stress at zero angle, and 
point B represents the other tensile stress. It is seen 
that the resulting circle drawn is extremely small; in 
fact, if the two tensile stresses are equal, the two points 
A and B will coincide and there will be no circle. In 
other words, the all-important shearing stress resulting 
from the loading will be equal to zero. In this case we 
notice from line C in Fig. 8 that the tensile stress or 
normal stress will build right up as the load is applied 
until it reaches the ultimate strength or critical normal 
stress, at which time fracture will occur. Since the 
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critical shearing stress was not reached first, the metal 
will fracture with very little elongation. In fact the 
only elongation that is obtained is due to the elasti 
stretch of the metal while within the elastic limit 

We have seen that each metal has a definite maxi! 


value for the normal stress and the shearing stress for 
which it can withstand, and if the loading is such that iy 
this maximum normal stress is exceeded first, then fail S101 


ure occurs without any plastic deformation and wi 


that the metal is brittle. If, however, the loading is pol 
such that the maximum shearing stress is exceeded first tro 
then plastic deformation takes place until the maximum cas 
“normal stress is finally reached, at which time the metal ng. 
fails and we say that the metal is ductile. eS 

This is important because metals which show good § °° 
ductility under a simple tensile test often behave as a ram 


brittle material when subject to biaxial and _ triaxial 


stresses, or stresses in more than one direction. Becaust wel 
of this type of loading very little flow can take plac In 
In a simple tensile test, the specimen is allowed to neck or 


down and thus undergo plastic flow before failur 
there is sufficient flow to call the material ductile, 


Fig. 11. However, if the necking down is restricted | me! 
an additional tensile stress at right angles to the first er 
stress, then failure will occur at the same valu: int 
but will occur before any appreciable elong 1 S ni 
taken place. Locked-up Stresses are reduced b 7 


metal yielding or elongating in the direction of the 
Most failures are caused by the material being 
strained, and as a result, the loading stress is allow: 
build up suddenly above the breaking point without 
yielding of the material 

Perhaps there is some thought that this slighth 
value of elongation of the E60i2 electrode might 
cate weld metal of lower quality, but this ts ! 
case. This difference in elongation as compared 
of E6010 electrode is simply due to a slightly faster 
of cooling. We know that the greater portion 0! 
in a welding are using coated electrodes is devel 
the negative side. For this reason we use rr 
polarity with E6010 electrodes. Since the elect: 
positive and the base plate is negative, the ba 


will receive a greater portion of heat than if using straig!t 
polarity. In this case the base plate will heat up more, 


resulting in greater penetration. We do not get 
deposition rate because of the lower heat on the cle 
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metal, at 100 power. This is of E6012 weld metal, and 
shows the metal to be uniform and free from inclusions. 
Hardnes values were taken across the S] nens and ire 


plotted in Fig. 15 These are Rockwell B There is a 
very definite increase in hardness in the case of the E6012 
electrode, indicating a faster rate of cooling. Most 
manufacturers of welding electrode agree that the 
chemical analysis cf weld metal produced by these two 
types of electrodes is identical The core wire 1s the 
same; the only difference in the two electrodes is the 
coating, and we know in this case, that the coating serves 
only to afford a sufficient gas shield for the are and proper 

x coverage of the weld. The an ilysis of weld metal 

two specimens used was found 


EGO1O Weld Metal 


1) 


7 


Fig. 13-—-E6012 Weld. 


and if straight polarity were used on this elec- 
it would be more heat than the electrode could 
nd and it would spatter and roar. This is one reason 
why this electrode cannot be used on alternating current 
e every half cycle the current would be straight polar- 
Because the base plate receives more heat the 
enetration will be deeper and the weld will cool more ' eae 
lowly, resulting in a higher elongation and lower yield thickness of 
point and tensile strength. On the other hand, straight 
larity 1s used for E6012 electrodes. Here the elec- 
is negative and the base plate is positive. In this 
ise the electrode receives more heat, resulting in a very 
high deposition rate, while the base plate will receive 
less heat, causing less penetration and a faster rate of 
cooling so that the weld metal will have lower elongation 
ind higher yield point and tensile strength. This can be 
shown in Fig. 12 which is a photomacrograph of a E6010 
weld and Fig. 13, a E6012 weld. These are at 2 power. 
In comparing the two it is noticed that the darker heat- 
‘cted area is much larger and extends further into the 
metal in the case of the E6010 weld than 1t does in 
the E6012 weld. Since this heat-affected area is base 
metal which has been heated up above the critical tem- , Hardnes: 
perature, it means that this heating has extended further 
into the base metal in the E6010 weld, and therefore 
since more heat has been put.in, the rate of cooling of the 
weld metal will be slower. 
‘igure 14 is a photomicrograph of the junction of weld 


We know that for any carbon steel, th ngation is 
inverse to the tensile-strength, although this mav not be 
a straight-line relationship. The higher t! tensile 
strength, the lower will be the elongation and vice versa 
The faster the rate of cooling, the higher will be the 
tensile strength and the lower the elongation: the slower 
the rate of cooling, the lower will be th« nsile strength 
and the higher the elongation. To further show this ef 
fect of cooling rate upon the elongation of weld metal, 
standard 0.505-1n. diameter all-weld-metal specimens 
were made using E6010 and EGO!2 electrodes 
Three sets of four specimens of both electrodes were 
made and pulled, and the vield point, tensile strength 
Weld Metal Base Metal and elongation in 2 in. were taken. The first set was 
Fig. 14—Junction of Weld Metal and Base Metal. 100 pulled in the as-welded condition, the second was an 
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FER CENT ELONGAT/ON 
Fig. 16 


nealed by heating to 1650° F. for 1 hr. and allowed to 
cool slowly in the furnace, and the third set was quenched 
from 1650° F. into an oil bath. The purpose of this was 
to show that the E6012 electrode could have as high an 
elongation as the E6010 electrode if it had the same rate 
of cooling, and likewise the so-called good ductility 
E6010 electrode could have lower elongation equivalent 
to E6012 if its rate of cooling were as fast. The average 
values of each four specimens are as follows: 


Elongation in 


Yield Point Tensile Strength 2 In., % 
E6012 as-welded 61,000 78,000 17.0 
E6010 as-welded 59,050 70,250 21.2 
E6012 annealed 39,475 57,200 33.8 
E6010 annealed $3,300 60,500 33.6 
E6012 quenched 57,600 73,850 20.8 
E6010 quenched 54,750 70,570 19.1 


It is seen here that the average elongation in the case 
of the quenched E6012 weld metal is 20.8°7, while that of 
quenched E6010 weld metal is 19.1%. Here the E6012 
actually has a slightly higher elongation when the two 
are cooled at the same fast rate. When the two were an- 
nealed under the same conditions they have almost the 
same elongation, 33.8°, for E6012, and 33.6% for E6010. 
When all of these values are plotted as in Fig. 16, a curve 
may be passed through these clusters of points to show 
the relationship between tensile strength and elonga- 


undergone a tempering effect as far as its structure js , 
cerned. It is necessary to anneal by heating above th, 
critical temperature to produce the structure of a slow}, 
cooled metal. When this is done the elongation valye 
are identical for both the E6010 and the E60\» wel, 
metals. 

Figure 3 contains stress-strain curves for base eta) 
E6010 weld metal and E6012 weld metal in the as-welded 
condition. 

It is said that the E6012 type of electrode in some cases 
has a tendency for inclusions. Weld metal when molten 
has the property of absorbing gases, and upon cooling 
these gases separate out and rise to the surface. Becays, 
of the quick freezing of all weld metal some gas is trapped, 
and naturally with the faster cooling E6012 weld metal 
there will be a tendency for more gas to be trapped. Thy 
same can be said about slag inclusions. Some slag is a] 
ways trapped in molten weld metal. This slag tends to rise 
to the surface, and the faster the freezing, the more slag 
will be trapped. For all practical purposes these incly 
sions are not harmful unless they lower the strength or 
ductility below a desired value. As far as the E6012 
weld metal is concerned, the slightly lower ductility is 
not caused by any possible inclusions, it is a matter of 
cooling rate; even under adverse conditions if it should 
contain inclusions, it still has a tensile strength much 
above that of E6010 weld metal, so that there should |x 
no argument against this electrode as far as the pos 
sibility of inclusions is concerned unless it should inter- 
fere in some other manner. 

One might justly question the reason for the restri 
tion of the E6012 type of electrode. To be sure th 
reason is that this type of electrode produces weld metal 
with slightly less ductility, 17 to 22% elongation 11 
with 0.505-in. all-weld-metal specimen, and in some cases 
there is a slight tendency for inclusions. We know that 
its elongation in this case is 17 to 22% but on what basis 
do we say that this elongation is not sufficient? Perhay 
for the same reason we could say that the elongation 
E6010 electrode which is 22 to 27%% 1s not suthicient 
Just how did we draw the line between these two cle 
trodes. Perhaps it was that the E6010 electrode which 
was the first coated electrode to be produced just hap 
pened to have an elongation of 22 to 27% and we have 
become used to expecting that. Then when the 6012 
electrode was developed with 17 to 22°) elongation, 
we say that it does not come up to standards. 

If this is the case then perhaps we should now restnict 
the use of E6010 electrodes because since it was first put 
on the market there have been produced several cl 
trodes of the E6020 and E6030 class with elongat 
25 to 30%. If this 4 or 5% of elongation is so important, 
then we should take advantage of the E6020 and Eb0o0 


t 4 
tion, we find that the higher tensile strength is associ- | | git — 
ated with lower elongation and faster cooling rate. Some a <__. 
of the specimens broke near one end and therefore elonga- t Dy thet 
tions may be somewhat lower since a portion of it oc- ~ | i “goeat 

curred outside of the 2-in. gage points. This might ac- ; fi i 
count for some of the values not lying on the curve; 3 ro }—— | 
nevertheless, they are close enough to show this relation- nme ae © a | 
ship between tensile strength and elongation for different 
rates of cooling. ag, 

As noticed in the manufacturer’s literature, the elonga- /f 
tion values of the stress-relieved: E6012 weld metal do sex | s/t 
not come up to that of the stress-relieved E6010 weld oT 
metal; the reason for this is that the stressed-relieved oe | —h | i 
specimens are not heated above the critical temperature 
and therefore the structure of the faster cooled E6012 Fig. 17—Effect of Width and Thickness Upon Elongation 
weld metal will still be retained. It will have only Mild Steel 
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Jectrodes and stop the use of E6010. Of course we will 
sever do this because the E6010 electrode has several 
ery definite advantages over other types, and we are 
otisfied that its ductility is more than sufficient, even 
‘hough it is several per cent lower in elongation than the 
nij20 and E6030 types. The same argument should 
jso hold in the case of the E6012 electrode, since it is 


nlv a difference of afew per cent ine long: ition. 

When we require a minimum of 22% elongation for 
i010 weld metal we are referring to a specimen having a 

neter of 0.505 in. and using a gage length of 2 in. 
From Fig. 17 we see that the elongation values for any one 
articular steel depend upon its size and shape. In this 
ise of mild steel we have elongation values from 35 to 
(, for the same piece of steel. When we insist upon 


»°) for a 0.505-in. specimen we will have greater elonga- 
tions for larger specimens and likewise lower elongations 
for smaller specimens. 
for weld metal when we know that a smaller specimen 


Why hold to 22% elongation 

{the same weld metal will have elongations below 22°; ? 
itseems then that this minimum value of 22° for elonwa 
tion is not from an engineering demand, but rather a 
thought or belief that this elongation value will insure 
wund weld metal. We have shown that this slightly 
lower elongation of the E6012 weld metal is due to a 


seems that if sound 
should be no need to 


faster cooling rate. Therefore, it 
weld metal can be assured there 
further restrict this electrode 

If this E6012 electrode did not have certain advantages 
the E6010 electrode there would be no reason to 
use it, but it has certain advantages which put it im a 
class by itself. Because of its particular type of coating 
it has a high deposition rate, and it is ideal for poor fit-up 
joints in that it does not undercut easily. It can handle 
high currents without excessive spatter. A greater 
portion of heat is available at the end of the electrode to 
inelt it, while less heat enters the base plate. This helps 
to reduce distortion by shortening the time of welding 
be the higher deposition rate and decreasing the 
imount of heat entering the base plate. This electrode 
a convex weld thus insuring a full size weld. 
It is also ideal for multipass fillet welds in that the passes 
do not run down as do the so-called hot rods, but rather 
hold their shape. 

If these restrictions are justified then they should re- 
main, but some explanation should be given. However, 
if these restrictions are not justified, then they should be 
lifted so that the welding industry could take full advan 
tage of a good electrode which very definitely has an es 
tablished and recognized place in welding 


over 


ause of 


produces 


Templet Tips 


By Rudolph Chelborg* 


Practical Suggestions on Making 
Strip Templets for Cutting Difficult 
hapes 


ERE ARE a few tips, suggested by operators who 
have used the ideas in making and using te mplets 
for oxyacetylene machine cutting of shapes in 

ng sharp cerners or other peculiarities. These ideas 
uld suggest solutions for similar problems faced by 
ier operators 


Save Time Increase Accuracy 


lhe templet strip should be formed so that the inside of 
« bend is against the layout line whenever possible, 
lowing the operator a continuous view of the layout line 
iis is often impossible when forming complicated shapes 
itamimng reverse bends, for example, unless a parallel 
¢ is drawn inside the original layout line at a distance 


ual to the thickness of the templet strip, as shown in 


Gated Templet for Corners 


Wher i sharp corner is called for in the layout, it can 
luced by incorpor: ting a swinging section in the 
ple is Shown in F ig. 2 The usual method should be 
wed for determining nozzle size and kerf width, for 
g the layout line on the templet base, and for form 
and riveting it to the base plate. The 
ilerence is that one section of the templet should be 
isshown. The ends of the templet strip that arc 
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nent Engineer 


Air Products Co , New York, N.Y 


9 TEMPLET STRIP 


TEMPLET STRIP 
LAYOUT LINE 


PARALLEL 
LAYOUT L/NE * 
FROM XTOXM 
TH/S SIDE 


TEMPLET 
STRIP 


Original Layout Line at a Distance Equal to the Thickness of, 
the Templet Strip Will Help the Operator to See the Layout, 
Line at All Times While Forming the Templet 


Fig. 1_-A Parallel Layout Line Drawn Inside the Curve of the” 
Th 


Fig. 2 
Can Be Made in the Templet so That Both Starting the Cut 
and Finishing It Will Take Place in the Scrap 


When a Sharp Corner Is Required, a Swinging Section 
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TEMPLET STRIP 


el 


Fig. 3—The Removable Section of a Strip Templet, Held in 
Place on Dowel Pins Inserted in the Base, Is Indicated by the 
Dotted Lines at A in the Sketch 


riveted to the base should be cut at an angle of 30 de 
grees. A straight piece of templet strip should then be 
fitted to the layout line, with the ends of this piece also 
cut at a 30-deg. angle to match the ends of the riveted 
section. 

This straight section should be attached to the templet 
base with one rivet, loosely enough for the strip to be 
rotated without binding or danger of distortion. The 
center point of the hole for the rivet should be located 
directly outside that point in the layout line where the 
center lines of the two templet strips intersect. 

In operation, the swinging section of the templet 
should be turned to meet one end of the stationary sec 
tion. The templet-tracing unit of the cutting machine is 


TEMPLET STRIP 


PINS 


@ 


GUIDE STRIP 


Fig. 4—-The Cut Is Started at the Plate Edge, with a Straight 
Guide-Strip Section, Held on Dowels, Used to Lead It in to 
the Work 
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placed on the swinging section outside the rivet sth) 
the cut will start in the scrap. After the tracing unit |} 
moved off the swinging section and onto the stationary 
section, the swinging section is rotated to meet t}y, : 
end of the stationary section. Thus, the templet 
unit will move off the stationary section of the temple: 
onto the swinging section again, completing th 
leaving a sharp corner. 


las 


Removable Gate for Lead-Ins 


The use of a removable lead-in gate section simplifje: 
leading in to the templet cuts that must be started at th, 
edge of the plate. The templet strip is formed and a: 
tached to the base plate in the usual manner, with th 
exception of a small section on a curve near the edge oj 
the plate as, for example, that shown at A in Fig 
This section is then formed and held in place on dowel 
pins inserted in the templet base so that it can be lifted 
off. A straight guide-strip section is prepared and 
held in place by two pins, as shown in Fig. 4.) On 
these pins is also used for holding the curved sect 


Fig. 5—Either Side of This Templet for a Narrow Shape 
Be Swung Out of the Way to Provide Clearance for the T 
Unit 


the templet; the other is located outside thi 
the curved section. 

In using this templet, the cut 1s started at 
edge, with the tracing unit on the straight sectior 
the tracing unit has progressed to the stationar 
the templet, the straight section 1s lifted off t! 
pins and the curved section ts put in place to 
the cut 


Sectional Templets 


Another example of ingenuity in making stry 
under difficult circumstances 1s_ the 
shown in Fig. 5. The part to be shape-cut 1s 
that the templet-tracing unit would not hav 
clearance between the two sides of a templet mac 
usual way. To overcome this, the templet 1s 
four sections. The two rounded end sections ar 
securely to the base, while the two 
riveted to pieces of light-gage steel, trim 
necessary to conform to the shape of the templet 
pieces are attached to the base plate by a pivo! 
end. Thus, it is possible for one side section to | 


sectional 


side sect 
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Fig. 6—This Templet for Cutting Sprockets Has Two Sheet- 
Metal Segments, Each of Which Has Attached to It a Templet 
Strip Conforming to One Section of the Sprocket Design 


out of the way while the tracing unit is following the other 


Segmented Sprocket Templets 


rhe templet for cutting sprockets, illustrated in Fig. 6, 
onsists of a base plate and two sheet-metal segments that 
a pivot pomt located at the exact 

lo each sheet-metal segment is a 
tached a formed templet strip that conforms to one se« 
sprocket design. 


enter of the layout. 


Very careful and exact 
vorkmanship is required in the construction of 
plet of this sort so that the sprocket teeth will 
orrectly shaped and the spacing between the teeth will 
e uniform over the entire circumference. 


Current Welding Literature 
tance Welding Program, | 
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4) American Edition 


es and Mining, Equipment 


iral Gas Pipe Lines. Pressure Welding on 24-In. Ga 


Brazing and 
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May, pp. 871-874 
Welding of Copper 


TEMPLET TIPS 


OOSE RIVETS 


Fig. 7 One Segment After the Other Is Rotated to Its Position 
Ahead of the Cutting Action and Is Held in Place by a Loose 
Rivet Inserted in a Hole in the Templet Base 


In operation, the two segments are placed side by side 
is Shown in Fig. 6, and are held in place by loose rivets or 


pins inserted in holes made for this purpose. The cut 1s 
started with the tracing unit operating on the templet 
strip attached to segment No. | \fter the cut has pro 


gressed so that the tracing unit 1s operating on the tem 
plet strip on segment No. 2, the loose rivet is removed 


from segment No. | and the segment is swung around the 
pivot point to the position shown in Fig. 7. The rivet is 
inserted through the hole in this position. As the cut 
progresses, one segment after the other is rotated to a new 


position ahead of the cutting action and, while guiding 


the tracing unit, 1s held in place by means of the loose 
rivet or pin inserted 1n a previously made hole 
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ACTIVITIES 


AMERICAN WELDING SOCIETY 


BELATED EVENTS 


TWENTY-SIXTH ANNUAL MEETING 


Upon recommendation of the Conven 
tion Committee, the Board of Directors at 
its meeting on June 28th approved plans 
for holding a convention-by-mail and con 
fining the necessary business meeting, 
award of medals and Directors’ meeting to 
a one-day affair 

In compliance with ODT requirements, 
the meeting will be arranged so as not to 
require the presence of more than fifty 
out-of-town members. 

It will be necessary to dispense with the 
Section Officers Conference, Committee 
and Research Meetings. Individual Com 
mittees may hold meetings at other times 
and places as may be found necessary to 
aid in the war effort 

The schedule for the one-day meeting 
will be as follows: 


Thursday, October 18 
9:30 A.M. to 10:30 A.M.—Award of 
prizes, medals and honorary member 
ships 
10:30 A.M. to 12 noon.—-Presentation of 


Adams Lecture by Dr. S. L. Hoyt 
Luncheon.—Facilities will be provided for 
a luncheon. Details will be 
later 

2:00 P.M. to 3:00 P.M 
Meeting of AW.S 
3:00 PLM. to 5:00 PM 
Board of Directors 


announced 


Annual Business 


Meeting of new 


Details will be announced 


later of a possible dinner commemorat 


Evening 


ing the 25th anniversary of the founding 
of the New York Section of the AMerI 
CAN WELDING SOCIETY 
In conducting the plan of a convention 
by-mail, the following procedure is 
templated. In the August issue of the 
JOURNAL a complete list of papers author 
ized as Annual Mecting will be 
published. Starting with this issue and 
continuing for the next six months Annual 
Meeting papers will be published as rapidly 
as possible. Discussion will be invited, al 
though it will be necessary to set a time 
limit for receipt of such discussion. This 
time limit will in each case be the 10th of 
the month following the issue in which the 
paper was published. Thus, papers pub 
lished in the August issue will be open for 
until September 10th This 
discussion will then be published ia the 
October issue, together with the author's 
closure 

Some sixty papers have been scheduled 
for presentation at the Annual Meeting. 
They are comparable in every way to the 
usual Annual Meeting papers 
will be eligible for 


con 


papers 


discussion 


Thesepapers 
consideration in the 


award of prizes in the same manner as if 
they were orally presented at regular 
Annual Meeting sessions. Local Sections 
of the A. W. S. will be urged to get in 
touch with the individual authors in order 
that these papers may become available 
for oral presentation at local Section 
meetings 


BY-LAW REVISIONS 

Letter ballot_on revised edition of the 
By-Laws, as it appears in the February 
WELDING JOURNAL, and supplemental 
Amendments, was mailed to the entire 
membership from headquarters under date 
of June Ist. If there are any members who 
have not received this ballot, duplicate 
will be sent upon request. 


BOARD OF DIRECTORS MEETING 


rhe meeting of the Board of Directors 
of the AMERICAN WELDING Socrery, held 
on April 19, 1945, in Room 1101, Engineer 
ing Societies Bldg., New York, was called 


to order by President Weigel at 10:20 
A.M., with the following present: 

Members: C. A. Adams, D. Arnott, 
H. C. Boardman, R. W. Clark, J. H. 
Critchett, E. V. David, J. H. Deppeler, 
W. F. Hess, H. O. Hill, H. W. Lawson, 
J. F. Lincoln, F. E. McAtee, H. W. Pierce, 
H. M. Priest. A.W.S. Staff: W. Sprara- 
gen, S. A. Greenberg, M. M. Kelly 


Death Announcement 

The President called attention to the 
sudden death of Mr. G. T. Horton, Presi- 
dent of the Chicago Bridge & Iron Co., 
and Past-President of A.W.S., on March 
19, 1945; and also to the sudden death of 
Professor A. V. deForest, Chairman of 
Board, Magnaflux Corp., and a member of 
several of our Research Committees. 

Upon recommendation of the President, 
the following committees were appointed 
to prepare resolutions to be spread on the 
minutes of a future meeting of the Board, 
and copies of which will be transmitted to 
the families of the deceased and the com 
panies with which they were affiliated. 


G T. Horton Resolutions Committee: 
C. A. Adams, D. S. Jacobus, K. L. Han- 
sen 

A. V. deFores' Resolutions Committee: 
A. B.~Kinzel, C. W. McGregor, C. E 


Jackson 

On recommendation of the President, 
Mr. J. B. Tinnon, Vice-President of Metal 
& Thermit Corp., was named to fill the 
vacancy occurring in the Committee on 
Permanent Funds through the death of 
Mr. Horton, his term to commence as of 
this date and expiring October 1946. Be 
cause of seniority in respect to service, it 
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for the following year, fulfilling 
position in the schedule 
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DUPLICATING A GERMAN VACUUM TUBE 


Just behind the battlefront, a telephone system lay dead. 
fhe retreating enemy, hoping to return, had not blown it up, 
ut had taken with them its vacuum tubes. To put it back to 
york, the General ordered 1000 new tubes — spot delivery. 


A sample tube was flown back to the United States and 


rought to Bell Telephone Laboratories. It was of German de- 


sign, different from any American tube in both dimensions and 


haracteristics. Could it be duplicated soon? The job looked 
sible. Within three days, try-out models were on their way to 
Europe. Three weeks later, Western Electric Company had made 
uid delivered every tube. They were plugged in: vital com- 


nications sprang to life. 


Vacuum tubes are an old story for Bell Laboratories 
scientists. Back in 1912 they made the first effective high vacuum 
tube. Three years later, they demonstrated the practical possi- 
ilities of tubes by making the first radio talk across the Atlantic, 

inting the way to radio broadcasting. Since then, they have 
veloped and utilized the vacuum tube wherever it promises 
etter telephone communication — there are more than a million 


n your Bell Telephone System. 


loday, Bell Telephone Laboratories is solving many of 
the toughest tube problems faced by the Armed Forces. When 
‘le War is over, it goes back to its regular job—keeping American 


lelephone service the best in the world, 


ZA) weit TELEPHONE LABORATORIES 


Exploring and inventing, devising and perfecting for our Armed Forces at 


“ar, and for continued improvements and economies in telephone service. 
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Because of the strong desire on the part 
of some engineering school professors for 
instructional material, such as motion 
picture films, stereopticon slides and in- 
formational bulletins depicting various 
welding operations of interest to engineer- 
ing students, Prof. Hess said the com- 
mittee plans to ascertain from the leading 
welding manufacturers and government 
departments how much of that kind of 
material is available for instriictional pur 
poses and whether, upon request, the 
manufacturers and government depart 
ments will be willing to loan available 
films and slides and donate informational 
bulletins to the engineering schools. Upon 
receipt of this information, the committee 
plans to prepare and issue to engineering 
schools, a leaflet telling what instructional 
material is available and how to obtain it 
Before proceeding, Prof. Hess stated his 
committee desires the Directors’ endorse 
ment of plans outlined. 


Plans for 1945 Annual Meeting 


Mr. David, chairman of the Convention 
Committee, stated that our Society is 
proceeding along lines similar to A.S.M., 
in that our Program Committee has 
started work on a technical program of the 
same order as the past few years, with the 
idea that if conditions permit, a 3'/s-day 
meeting will be held in conjunction with 
the National Metal Exposition. Other- 
wise, the papers scheduled on the program, 
with written discussions thereon, will be 
published and distributed by mail. Action 
on the type of meeting to be held this year 


is being postponed for another few months, 
awaiting war developments 


REPORT ON READERS’ INTEREST IN 
THE WELDING JOURNAL 


The A.W.S. Publication Committee is 
charged with the general supervision of the 
publication of THe WELDING JOURNAI 
Suggestions are made occasionally by well 
meaning groups, that the JOURNAL should 
be altered to place more emphasis on this 
or that type of article The Publication 
Committee felt that any steps taken by it 
should be based on facts. Accordingly, a 
questionnaire was prepared to be sent to 
the membership of the Society. The 
questionnaire was prepared in such detail 
that each reply provided for exactly 50 
possible votes 

In order to keep the analysis to manage 
able proportions, the Editor eliminated 
some 2000 JOURNAL subscribers and only 
sent the questionnaire to the 6500 mem 
bers who had paid their dues by November 
15th. This number represents about two- 
thirds of the circulation of the JOURNAL. 
The balloting was closed December 30th 
when a total of 1627 replies had been re 
ceived or 25% of the possible replies. Ex- 
periences with other questionnaires have 
indicated that the deviation from results 
obtained by such sampling will not vary 
more than 1 or 2% from totals which will 
be obtained when all the replies are in. 
Even at that, this represents an analysis 
of some 81,000 possible different votes 


The 1627 replies are broken do # 
following groups: 
Operators 
Foremen, Inspectors and 
structors 
Designing Engineers 
Draftsmen 
Fechnical, Metallurgical, R 
search : 
Sales and Advertising 
Purchasing, Administrativ: 
Potal 9 


In order to make the analysi 
able, each group’s replies wert 
A detaile: 
of replies to each question on t) 
tionnaire is given for each gi 
the total which, of course, is th: 
Not all the questions were ar 


on a percentage basis 


that in many cases the sum tot f the 
percentage for any question do 
100% 

As a result of this analysis the Publi 
tion Committee felt that the widesprea 
readers’ interest among all grou ij 
cated, that no drastic revision should be 
made in the setup of THe Wetp 
JOURNAL 


December O44 


All Figures on a Percentage Kasis 


Total copies sent 6500. Received lt 
Interest in Sections of Jour 


Moder 
Much ately Litt 


Advertising 
Total 21 57 


American Optical Co. . . 
Anti-Borax 
Arcos Corp. . 


Bastian-Blessing Co 

Bell Telephone System 
Champion Rivet Company 
Chicago Steel & Wire Co 


Eisler Engineering Co 


Electroloy Co., Inc. .... 
. Eutectic Welding Alloys Company . 


Federal Machine & Welder Co. . 


General Electric Co. 


Haynes Stellite Company 
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- Chas. W. Krieg Co 
iy The Lincoln Electric Co 
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= The McKay Company...... 
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AND FLANGES 


WELDING FITTINGS 


TUBE-TURN WELDING FITTINGS—RANGE OF SIZES 


TUBE-TURN 


Standard E Schedule | Double 
Type o Deseri andar xtra chedule 
ption Extra Nominal Iron 
Fitting Weight Strong 160 Strong Pipe Size | Pipe Size 
Etbows 90° Long Radius Va"-24" 1”-12” 1*-8” 4-24" 3”-12” 
Elbows 90° Short Radius 1”-30” 1¥a"-30" | 
Elbows | 45° Long Radius | %"-30"* | 17-12" 1”-8” 4°-24" | 3°-12" 
Returns | 180° Long Radius Ya" -24" 1”-24” 1”-12” 4”-24" | 3-12” 
Returns | 180° Short Radius 1”-30” 1Y4"-30" | 
Returns | 180° Extra Long Radius | 
Tees Straight -24" -24" 1*-12” 
Tees Reducing Outlet %" -24" %"-12” 1"-8” 
Reducers | Concentric & Eccentric | 1x¥%-24x20 | 1x%-24x20 1x¥%-12x10 
Caps 1”-24” 1”-24” 1”-8” 
Stub Ends} Lap Joint 1”-24” 1”-24” 
SUPER Tube-Turn 45° long radius elbows, 
Nipples | Shaped, 90° to Header | 1%”-12” 
- 90° jong radius elbows, and 180° long radius 
Nipples | Shaped, 45° to Header | 1%”-12” 1%" -12” 
returns available in both Standard weight 
Saddles 
and Extra Strong in sizes from 3” to 12” 
Laterals | Straight 1%" -24” 1Ye"-24” 
laterals | Reducing-on-Run Tube-Turn welding fittings and flanges con- 
STM Stand- 
Crosses | Straight % 20 eT form to applicable ASA and AS Stand 
Rings Welding Ya" 12” Wir ards. For further details please refer to 
Sleeves | Welding 2458 Tube Turns catalog and data book No. 111 


*30° size short radius. 


only, they do not conform to iron pipe size thicknesses 


TUBE-TURN FORGED STEEL FLANGES—RANGE OF SIZES 


**Since saddles and sleeves are used for external reinforcement 


150 Lb 300 Lb 400 Lb 600 Lb 900 Lb 1500 Lb.| 2500 Lb 
Weiding Neck Ya" -24” Ya" Ya"-24"+ | VYa"-24” Ya"-24"* | Va"-24’ Va" -24" 
Slip-On Ya" -24” Ya" -24”" Ya" | Va"-24" Ya"-24"" | Ya" -24" 
Lap Joint Yq" -24” Ya" Yo" -24"+ | Yo"-24"* | Yo"-24” Yq" -24" 
Threaded Va"-24” VYa"-24"+ | Ya"-24°" | Ya"-24” Va" 
Blind Yq" -24” Yq"-24" Yq" -24"+ | Va"-24" | VYa"-24" V_"-24" 
Socket Type VYa"-24" | & Va" 
Reducing-threaded or slip-on | 3%4”-24" | %*-24" | %”-24"t | | %"-24"* | Y%"-24" %"-12" 
Orifice —threaded 1”-24° 4°-12" 4*-12" 3°-12" 
Orifice —slip-on 1”-24" 
Orifice welding neck 1”-24” 4”-12” 1”-12” 3”-12” 1*-12” 4 
Long Welding Neck 1”-24” y1*-24” 1”-10” 1”-10” 1”-10° | 
tDimensions on sizes thru 3%” same as for 600 Ib. flanges 
*Dimensions on sizes thru 2¥2” same as for 1500 Ib flanges 
LAPPED FLANGE SLIP-ON FLANGE SCREWED FLANGE 
1945 
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TUBE-TURN 


Selected Tube Turns distributors in every 
principal city are ready to serve you from 

complete stocks 

TUBE TURNS fine), LOUISVILLE 1, KENTUCKY. 
Branch Offices: New York, Chicago, Philo- 
deiphia, Pittsburgh, Cleveland, Dayton, 
Washington, 0. C., Houston, San Francisco, 
Seottie, Los Angeles. 
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Operator 20 58 10 Degrees of Interest in Articles Designing Engr 4 15 
‘oremen, e 8 57 7 Tech & Re 55 2 
Foremen, etc Much Moderate Little lech. & Res. 
Designing Engr 11 64 21 Sales & Adv 1} 1:3 
& 
Tech. & Res. 13 60 20 Purch. & Admin. 42 3 , 
Sales & Adv. 40 51 Total 57 35 6 
Purch. & Admin 29 51 16 Operator 5Y 33 6 F Codes & Standards 
Kasi Foremen, etc. 64 30 rotal 
Ungineering i ecnnica Designing Engt 12 ( rator 19 
Total 88 10 l Tech. & Res 79 19 2 Foremen 58 . 
Operator 14 Sales & Adv 38 45 14 Designing Engr 57 
Foremen, et 56 LU Purch. & Admin. 39 19 LO lech. & Res 5ti St 
Designing Engr 95 5 Sales & Adv 
Tech. & Res 94 5 1 B. Operating Techniques Purch, & Admin 52 3R ‘ 
Sales & Adv. S4 14 | Total 73 23 K 
Purch. & Admin 85 14 l Operator SS 10) 2 Section Activil 
Foremen, etc 80 17 2 
News The ms @& Sov rely Designing Engr 63 30 quent- sion Sel 
Total 23 54 18 Tech. & Re: 60 36 f ved ly ally dom plify 
Operator +6 15 Sales & Adv 75 21 2 One 
Foremen, ete. 27 50 16 Purch. & Admin 77 20) 3 
Designing Eng 14 C. Telling How esign 
Tech. & Res. 14 63 16 Total 13 + 
Sales & Adv. 34 15 16 ota 3 ‘ales & Ade 
Purch. & Admin. 21 52 26 Operator SS Purch. & Ad 
Foremen, ec b4 2th min 25 24 
esearch St emen Designing Engr. 41 12 15 = 
ch Supplement Tech. & Re 15 Current Welding A pplicai 
Operator 64 24 S Sales & Adv. od 33 i] Cur 
Foremen, et 64 26 Purch. & Admin o4 31 12 Section Should Be tailed As Is Amplify 
Designing Eng: 60 36 } D. What Other People are Doing lotal 3 H2 35 
Tech. & Res Sl 15 Total 58 39 Operator 19 17 
Sales & Adv 3b 42 15 Operator 65 333 Foremen 
Purch. & Admin. 46 44 7 Designing 68 
Sections to Be Given More Space Designing Engr 42 Sales & dw 
Adv. Engng. New As I Sales & Adv. 06 
Total 14 ; 4 37 Purch. & Admin. 5 39 f 
Operator 2 2 20 40 Jesto o ref Personalities As Is (Omit 
Foremen, etc is i 15 32 E. Designing, Planning & Testing 
Designing Engr 0 17 2 42 Total 64 30 lotal Sb 
5 rt “9 Operator 24 Operator 88 12 
Purch. & Admin. 3% 10 i 7 16 Foremen, et i3 23 3 Foremen Si ; 


WELDING POSITIONER 


¢ Completely powered; easy, instant 
control. 

¢ Rotation of table, either direction, 0” 
to 180” per min. 

¢ Height of table adjustable from 30” 
to 36”. 

¢ Table hydraulically power tilted 135 
from horizontal and 150° through full 
range. ‘ 

¢ Capacity for work up fo 700 Ibs. 


STANDARD MACHINERY CO. 


1471 Elmwood Ave., Providence 7, R. I. 
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Designing Engr. SO) 20 
Tech. & Res. SS 12 
Sales & Adv. SS 12 
Purch. & Admin. 86, 14 
What Happens to Journal 

Throw 

Away File Pass On 
Total 3 62 35 
Operator 0 S81 10 
Foremen, etc. l 67 32 
Designing Engr. ) 5d 36 
Tech. & Res. 2 63 34 
Sales & Adv. 2 68 30 
Purch. & Admin. 3 3 54 


Additional readers, 2452, or average of 


2'/, readers for every printed copy 


Analysis 


Results of Questionnaire on Reader Interest 
Welding Journal 

Advertising 

1. Approximately 78% of the readers 
are interested in the advertising pages of 
THE WELDING JOURNAL. Ten thousand 
circulation X 2'/, readers per issue K 78% 
= 19,500 readers of advertising 

2. The deviations from the averages in 
individual groups is understandable and 
requires no special comment. 

3. Two per cent of the readers would 
like to see the advertising increased. 


Engineering and Technical Articles 

1. Approximately 98% of the readers 
of the JOURNAL are interested in this sec- 
tion. 


2. The deviation of general interest of 


groups from the average for this section is Vews Items, Soctety @ Relateg 
not significant. 

3. Forty-four per cent of our readers ] In its entirety this section has ; 
would like to see the space devoted to this least appeal to our membershiy le 
section increased than advertising and yet 3° 

t. The greatest average imterest in this membership wanted this sectio; - 
section is for those articles dealing with 2. In the breakdown we be; 
operating techniques and least for those some of the reasons. There are quite 4 § 
dealing with how to do a particular kind people (14%) who would like 
of job. Articles dealing with designing, portion devoted to “Section Actiyiy 
planning and testing also rate very high in curtailed and the Personalitix tts 
average reader interest Surprisingly (14% In some measure this is off ti. 
enough, the average interest for articles others (S%) who would like to see "Ss, ; 
on research and codes and standards is tion Activities’ enlarged. 
materially lessened when compared with 3. Fully 97% of the membership wo 
the results of previous years, although 90% like to see the news part “‘as j my 
of the readers are cither much or moder fied 
ately interested in these articles 

5. There is wide variation of interest Research Supplement 
among the different groups in the different 
types of technical articles. The operator, 1. Ninety per cent of our readers ar 
foreman and supervisor is more interested much or moderately interested in 1#) 
in research articles than is the designing Supplement. Six per cent admit they hay 
engineer or draftsman. About twice as little or no interest and surprising] 
many operators (percentages) are inter enough this lack of mterest is greatest 
ested in these articles as compared with the sales and advertising group 
the sales engineer, purchaser or executive. 2. Fourteen per cent of our reader 
Again, practically everybody is interested would like to see this section amplified an 
in operating techniques. On the expected curiously enough 20% of the operator 
side is the interest of the operator in arti- voted for such an increase 
cles ‘‘telling how."’ There is also large ex- 
pected wide interest in articles dealing What Happens to Journal 
with designing, planning and testing. 

6. A little over half (53%) of the 1. Three per cent of our readers thr 
membership are intensely interested in their JOURNALS away. Another 35% pas 
codes and standards, and an additional them on to others, but the greater part « 
37% are moderately interested in this sec- these have indicated on the questionnai 
tion that they get them back and file then 


Let’s suppose you could 


MAKL YOUr | 
GASOLINE, | 


FOR 5¢ TO IO¢ PER 


@ If you could manufacture an unlimited supply 
of high-test gasoline for your own use, at about a 
nickel a gallon, you’d buy the equipment to do so 
mighty soon—particularly if that equipment proved 
to be reasonably priced and easy to operate. 

We don’t know where you can buy a machine | 
of this type. However, you CAN buy a SIGHT 
FEED generator to make your own acetylene, and 
save 50% to 75% of the money which you are 
now paying for “‘bottled’’ acetylene. 

Think it over, and then contact your jobber or 
drop us a line and request a SIGHT FEED cata- 
logue. You'll be glad you did! 


ACETYLENE 


GENERATORS 


THE SIGHT FEED GENERATOR COMPANY | 
Sale: Richmond, Indiana * Factory: W. Alexandria, Ohio 
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SMiTHway Electrodes in 
action — Mass- production 


welding of both ends of 


SMITHway Permaglas 


Automatic Storage Water 


Heaters completes one 


tank each 1% minutes. 


r reader 
lified an 


operator 


LINES BECOME LINES 


) pas 
Cr part o! 
tionnanr 
then 


trick in itself. But with automatic welding heads and SMITHway 
electrodes, the setup shown above welds at the rate of 80,000 


oe Wetpine a glass-lined head to a glass-lined shell is quite a 
water heater tanks per year. 
| 
| 


Day in and day out, mass production line jobs are taken in 
stride through the use of SMITHway electrodes. More and more 
manufacturers are including welding as a better method of fabri- 


cating most steel products. 


| Write for SMITHway Welding Electrode Catalog, and make 


the most of Welding as a production tool in your own operations. 


| | Buy an Extra War Bond This Month! 


Mild Steel...High Tensile...and Stainless Steel 
WELDING ELECTRODES 


SMITHway Welding Monitor made | by we Ides for w ers SMITHway A. C. Welding Machine 
trains better welders, faster. i — -_ saves power; eliminates arc blow. 


AMITH ion 
e prpore On 


PITTSBURGH 19 CHICAGO 4 TULSAS 


NEW YORK 17 


HOUSTON 2 DALLAS 1 LOS ANGELES 14 SEATTLE? 
oi International Division: MILWAUKEE 1 © tn Cenede: JOHN INGLIS CO. LIMITED 
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A LETTER TO THE EDITOR 
THE LINCOLN ELEctrRic COMPANY 
12818 Coit Road, 
Cleveland, Ohio 
May 2, 1945 


My dear Sir: 

The greatest 
application of are 
the lack technical standards covering 
electrodes. We have been struggling 
with this problem for the last twenty-five 
years, without a technical specification 
In spit of that, there is no one in the 
WELDING Society who is working on the 
development of such standards. The only 
approach to such standards is the present 
so-called ‘‘purchase specifications’ being 
developed by the Filler Metal Committe: 
These “‘purchase specifications,’’ however, 
cannot be used for control of product in 
actual production. 

First, they do not apply to small elee- 
trodes. 

Second, the time required for testing 
even one electrode is over 100 man-hours 
Hence, any lot of electrode that is being 


handicap to the full 
welding to industry is 


used and is questioned cannot practically 
be tested under these specifications 

Third, present ‘‘purchase specifications”’ 
would not allow electrodes which would 
make a deposit homogeneous with the 
parent metal 

This lack of proper standards cannot 
be allowed to continue if the welding in- 
dustry is to serve the public properly. 


The following suggestions are advanced 
as indications only, as to the direction in 
which a proper technical standard might 


ZO 


l That the weld should be as strong 
as the parent metal 

2. That when the weld is made and 
bent, the outside fibers shall show 
an elongation of at least 25% 
without fracture. 


If a porosity specification is desired, 
the following could be used: 


5. A test joint shall be welded in plate 
and broken open through the 
weld. In any straight line in the 
fracture, at least 95% of the weld 
metal shall be free from porosity 


Such a specification would assure welds 
which would never fail in an actual struc 
ture, under any imaginable conditions 
It is simple, the test can be made imme- 
diately on any batch of wire at any time, 
and with very little effort. There would 
be no doubt as to the electrode being 
satisfactory if it would pass these tests 

Very truly yours, 
(Signed) J. F. Lincoun, President 


Editorial Note The new A.W.S.-A.S.1 
M. Specifications for Iron and Steel Ar 
Welding Electrodes—Serial Designation 
A233-45T will appear in the August 1945 
tssue of THE WELDING JOURNAL. | 
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WELDING OPERATIONS 
LIKE A TRAFFIC LIGHT? 


4241 Peterson Ave. . 


Pioneers and Leaders in Equipment for Using 
and Controlling High Pressure Gases 


V. E. DAY—-AND THE PART WE. 
PLAYED’ 


On May 8, 1945, the Unit 
England, Russia and our other 
claimed V. E. Day, the day 
hostilities in Europe ceased, e1 
of the world’s greatest confli 
preservation of democracy \ 
still to come, and we are expect: 
on, because until Japan is def 
fighting forces will depend on u 


then we will continue doing our 
well as we have in the past 

We welders have been doing 
satisfied with the results of our 
never asking for or expecting 
honors, being satisfied that we co 
much to bring about victory. H 
summarization of our efforts is ay 
at this time, and a composite pictur vill 
give us cause for a greater satisfactio; 
realization of our efforts, not only by 
welders, but it will be a means of p) ent 
ing to others the importance of the part 
ve played in the war 

In the aircraft industries including 
hundreds of companies buildi 
and aircraft accessories, welding ha 7 
utilized in their production lin Other 
companies have welded ships, barges, P.J 
boats, L.S.T.'s and other watercraft. [py 
dustries engaged in the production of 1 
frigeration equipment, shells, gu ind 


* Submitted by I. A. Crawford Mfg. En, 
Member A. W. 5 


@ You can eliminate costly ‘“Stop-Go, Stop-Go” operations in your 
shop by installing the RegO Manifold designed for your requirements 
You not only gain the advantage of uninterrupted operations, but als 


save valuable production space and eliminate hazards, time an¢ 
trouble caused by wheeling full and empty clinders 


through a busy department 


Learn about a// the advantages you can get with RegO Manifolds 
... there’s no obligation . . . write today 


Chicago 30, !!I. 
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SCREEN OUT THIS SODIUM FLARE 


1945 


wire 


grinding and 


Noviweld-Didymium Lenses enable the welder — operations — chipping, 


to look right through cloudy yellow sodium brushing — cost less in time and money 


(lare and see the rod and molten area clearly Right now, you can get immediate delivery of 


with full protection against the dangerous Noviweld-Didymium Lenses for the welding 


goggles of a// of your operators in shade 


hazards of ultra-violet and infra-red rays. 


With a clearer picture of his work, the welder numbers 4, 5 and 6. Phone, wire or write to 


+ 


can lay cleaner beads. As a result, secondary LO a4 your nearest AO Branch Office. 


American & Optical 


COMPANY 
SOUTHBRIDGE, MASSACHUSETTS 
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other ordnance supplies have utilized 
welding. We welders have made possible 
the meeting of production schedules, 
thought impossible a few years ago. Re- 
member when our Government asked for 
fifty thousand planes a year? In 1944 
statistics show that ninety-five thousand 
planes were produced. We welders helped 
make that possible. 

Welding was predominant in the 
duction fields; however, 
in other fields, V. E. 


pro- 
without welding 
Day might have been 
delayed and V. J. Day might be far, far, 
away. Remember Pearl Harbor, and the 
wanton destruction by the Japs, of our 
naval equipment on Dec. 7th? In a few 
days after the attack, salvage work was 
started, battleships which the Japs 
thought were damaged, were able to again 
steam out of the harbor and play an im 
portant part in naval engagements. The 
salvage and reconditioning of the battle 
ships was possible because welding and 
cutting were utilized. Portable 
equipment at the battle front: 
possible to send damaged tanks, 
jeeps, etc., back into battle, 
defeat of the enemy 
Remember the early days of the war in 
the South Pacific and the C. B.'s? Enlist 
ments of personnel, experienced as welders, 


welding 
made it 
trucks, 
hastening the 


were offered ratings as an inducement for 
enlistment. The C 
for the boys who were 
prepare for a more aggressive 
against the Japs. Living quarters, 
tanks, air strips, road 
ing problems 


B.’s made it possible 
later, to 
warfare 
fuel 
Gee... all represent- 
problems made 


to come 


easier be 


of welding. This is also true of 
battleships, damaged in battle, or due to a 
serious breakdown of a part of the mech 
anism In instances, the ship 
would become easy prey for submarines, 
but again welding was utilized and the 
repair was made in time for the ship to 
rejoin its convoy and proceed under the 
protection of the navy battleships 


cause 


many 


Welding has not been confined to war 
production, but has been the means of 
solving problems on the home front. With- 
out welders the transportation of food, 
clothing, machinery, et would have 
bogged down. Thousands of trucks ari 
on the highway, broken part, 
that could not be replaced, was welded 
Farm equipment. that passed its 
normal useful life is still being used to pro 
to the fact that by 
ing, the equipment can be kept operating 
When V. J 
normal life, free of the tenseness of war, 
let us give thanks to the welder and the 
iob he did. When we see the reflections of 
a bluish cast reflected in the sky, as wt 
drive along after dusk, emitting from a 
skylight of an industrial 


because a 
has 
foods, due 


duce weld 


Day comes, and we return toa 


window or a 


building, let us remember that the welder, 
clad in overalls, leather apron, leather 
gloves and leather sleeves, his face hidden 
behind a hood, is at work, and that his 


efforts did contribute 
and that he is 
Day nearer, 


much to V. E. Day, 
best to bring \ J 
mak 
ing it possible for our boys in uniform to 


defeat the Freedom, a _ bit 
easier 


doing his 
as are others in industry, 


enemies of 


WELDING RESEARCH WILL 
POSTWAR PRODUCTION 


That scientific research has 
justified its existence in the field 
resistance welding by extendir 
fulness of this high-production 
important new fields was the 
pressed recently by Charles E; 
dent of Resistance Welder Man 
Association. Reviewing — th 
which had been made during th 


IMPROVe 


juction period, Mr. Eisler poi ; 
that at the inception of this pr ict 
there were two ways indicate ny 
weight. One way was to use light met 


and high-strength, low-alloy 


second was to use resistance 


assembly, because this proce 


require the use of any additional fast 


adds no weight 
high 


welds were mace 


and therefore 
assembly Che 
sistance 
additional advantags 
However, 


speeds it 


repr 


encountered in the welding of 


these materials and it soon becani 
that procedures would have to be 1 
and process controls nnproved 

obtain the weld quality that wa 
The industry promptly joined f 


several interested agencies to 
large group of research project 
at the probl 


research bearing fruit 


solution of these 
has been 
types ot 


machines wert 


energy resistam 


dev loped whi 


ble of delivering the high curre: 


metallurgical difliculties 


evid 


PROCESS. 


con Rod may be used. 


ALUMINUM WELDING PROBLEMS 
OVERCOME BY KRE-CO BRAZING 


Brazing Aluminum is not tricky when you 
use the KRE-CO ALUMINUM BRAZING 
A simple method for complet- 
ing a perfect bond even with thin gauge al- 
uminum. The process makes brazing pos- 
sible at a temperature safely below the melt- 
ing point of the parent metal. 
Request Bulletin J6. 


MULTICHEMIC FLUX 
DIVISION OF 


“CHARLES W. KRIEG CO. 


OT 


THIS HALF 
UNTREATED 


A 5%, Sili- FREE 


SAMPLE 


LOWER COST 


to metal surfaces 


tains maximum welding strength — reduces fumes 30 percent 
not produce carbon monoxide 


Extremely inexpensive. No mix 


quired. No time wasted. Apply and start welding at once. W 
FREE SAMPLE and detailed engineering test Bulletin. 


THE MIDLAND PAINT & VARNISH CO. 


tects metal against: 
saves time and labor 


BETTER WELDING 


The Welding Fluid 
That Is Non-Toxic 


NO-SPAT prevents 


ing spatter from adheru 


sts 


THIS HALF Especially valuat 
TREATED keeping welding 
WITH clean. Unbiased s 
NO-SPAT tests show NO-SPAT main 


52-60 Dickerson St. Newark 4, N. J. 9126 Reno Avenue Cleveland 5, Ohio 
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No need to jog your 
imagination on normal, 
big-demand uses for fab- 
rications such as these 
resistance welded on a 
Federal. 


This special fixture is for welding blitz cans, but you 


can quickly sketch many other shapes that could go 


into production on this machine. 


WELDER CO 


1945 


206 Dana Street 
@ WARREN, OHIO 


ADVERTISING 


VERSATILE MODERN 
PRODUCTION TOOLS 


400 WELDED PAILS PER HOUR 


| An ingenious application of auto- 
Pewee resistance seam welding to the 


fabrication of five-gallon pail bodies 
|has been developed by The Federal 
Machine and Welder Company, is 
currently producing 400 bodies per 
hour for a large manufacturer of con- 
tainers. Operator merely inserts formed 
body in special indexing fixture, 
presses foot pedal. Balance of opera- 
tion is automatic, including ejection 
of finished body. Still greater produc- 
tion is in sight with design improve- 
‘ments newly added to this machine, 
which is adaptable to fabrication of 
any cylindrical container, not re- 
stricted to five gallon capacity. 


WELDING RADIO TUBES 


Producing metal radio tubes in vast 
quantities with a low percentage of 
“leakers” is a problem. It is being 
very successfully done by projection 
welding on an ingenious press type 
welder developed by The Federal 
Machine and Welder Company. The 
machine produces a triple weld... 
welding the socket to the filament 
assembly and these to the casing. It 
is all done in one operation, auto- 
matically indexed and producing 2500 
tubes per hour. 


HOW BARRELS ARE MADE 


Latest informative book to come 
from the press under the sponsorship 
of The Federal Machine and Welder 
Company is one describing in detail a 
complete steel barrel production plant 
designed and built by Federal. Built for 
army supply base use, the plant em- 
ploys equipment adaptable to peace- 
time container fabrication, has a capac- 
ity of 70,000 barrels (55 gallons) per 
month. A limited quantity of these 
books are available to designers and 
fabricators of containers sufficiently 
interested to write, giving Company 
name and individual title. 


MORE ABOUT SPOT WELDERS 


Condensed information on spot 
welders that is particularly useful to 
anyone not familiar with their appli- 
cation is featured in new bulletins 
now available for free distribution by 
The Federal Machine and Welder 
Company. “Type R” bulletin describes 
rocker arm machines for general util- 
ity welding. “Type P” bulletins are 
on the subject of press type welders 
for a wide range of spot, projection, 
“Percussion” and mash welding. 
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for welding the light metals. Weld qual- 
ity and production rates were both im- 
proved by cooperative studies of surface 
cleaning procedures for aluminum. Use 
of the oscillograph for measuring welding 
current and welding pressure provided a 
valuable method for evaluating the 
effects of these variables on weld quality 
and for establishing satisfactory pro- 
cedures. Investigations of surface con- 
tact resistance provided a valuable con- 
trol of the effectiveness of surface cleaning 
solutions. Satisfactory spot welding of 
hardenable steels was made possible by 
new techniques, involving the post heat 
treating of spots in the welding machine 
‘immediately after welding. 

Mr. Eisler commented that these new 
applications are all possible with conven- 
tional equipment, and that the modifica- 
tions of procedure to get the desired weld 
quality are extremely simple. The metal 
fabricating industries will, in fact, be able 
to utilize practically all of the wartime re- 
search, which has already paid for itself 
in increased production. 


NONMAGNETIC USES OF 
MANGANESE STEEL 


*‘Non-Magnetic Applications for Amsco 
Manganese Steel’ is the title of the first 
comprehensive work published on that 
subject; a 32-page illustrated bulletin just 
issued by the American Manganese Steel 
Div. of American Brake Shoe Co., Chicago 
Heights, Ill. 


Presented in this bulletin are studies 
with illustrations of typical applications 
where nonmagnetism and the ability to 
withstand shock and wear were equally 
vital factors in the selection of manganese 
steel. These applications include lifting- 
magnet cover plates, collector shoes, 
fingers for stator cores, magnetic separator 
drums and rollers, electric furnace parts, 
aircraft instrument testing devices and a 
number of railroad applications. These 
studies may point the way to the solution 
of many problems including welding 
The story of manganese steel and the 
company’s research facilities are also 
covered in Bulletin 1144-NM, which will 
be mailed on request. 


NEW MANUAL ON PROJECTION 
WELDING 


Projection welding, its part in the field 
of resistance welding and its applications 
in connection with headed and threaded 
products is the subject of a manual en- 
titled “‘Projection Welding’’ recently is- 
sued by the Ohio Nut & Bolt Co. of Berea, 
Ohio. 

The manual discusses the adjustments 
with respect to heat, pressure and time so 
necessary in the welding operation to the 
obtaining of the perfect weld; just how 
and why the development and the use of 
the electronically controlled machines 
have facilitated the making of those ad- 
justments; the economies effected and the 
superior bonding and fastening results ob- 


IN THE RED DRUM 


EFFICIENT 


ECONOMICAL 


DEPENDABLE 


FOR WELDING and CUTTING 


tained thereby in the assembly anid gj 
assembly part of present-day inc yst,; 
production. 

The manual points out that 
mentary to the contribution which 4, 
electronically controlled machines } 
made toward facilitating making 
justments necessary in the welding oper, 
tion has been the progress made in th, 
development of the weld bolts, 
kindred products which are also igt 
to accomplish that end. 


CUTTING TOOL PRACTICE 


Cutting Tool Practice, by H. C. Toy 
and D.Potter. This book is a 
panion volume to Jig and Fixture Pr 
tice, and contains a considerable a: 
information on the latest developn 
metal cutting tools. This appli 
only to single-point tools, but to ; 
cutting tools of some complexity 
veloped for high production purpos 
while tools for the newer cutting oper 
tions such as down cut and negative ; 
milling, diamond tools and_ specializ 
hobbing are given much promine: 

The characteristics of the different 
ting materials are fully described a 
appropriate heat treatments 
along with information on the mear 
sharpening 

The book will prove of assistanc: 
engaged in the use or design of 
tools or the machines using ther 
particularly in Technical Colleg: 


Use National Carbide in the Red Drum 


NATIONAL CARBIBE 


CORPORATION 
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Two brazing operations are required for 
each gas-type circulating water heater, join- 
ing the inner and outer coils to the two 
pipe castings— make four Phos-Copper 


joints in each. 


ance toa ...@ tip to design engineers! You get high production speed—and elimi- 
ae nate costly machining time 


Phos-Copper brazing. With t 


when you use 
is process, many 
cast and machined parts arefbeing replaced by 
structures built up from gimple, easily pro- 
duced components. 


With Phos-Copper braz} 


and brass, tests have show 


g of copper, bronze 
joints stronger than 
the parent metal...corrosjon resistance equaling 


the parent metal... 
»O7 


lectrical conductivity 
.as great. Its low, fyee-flowing temperature 


permits the ight sections. 
Phos-Copper brazing may be done in any of 
five ways—by gas, incandescent carbon, dipping 
and electronic heat and in a furnace. Phos- 
Copper comes in rod, strip and special shapes. 
Because of the many advantages, Phos-Cop- 
per is replacing tin and silver-base solders. For 
further information on Phos-Copper, ask your 
Westinghouse representative for book B-3201. 
Or write for it, to Westinghouse Electric 
Corporation, P. O. Box 868, Pittsburgh 30, Pa. 


J-90556 
Westingh 
esti ouse 

PLANTS IN 25 CITES... OFFICES EVERY WHERE 


The coil being brazed has just been rotated from two other 
positions where gas flamies preheated the joints. The flame at the 


brazing position maintains the heat and flows the Y-inch Phos- / Myer 
N. Y. Copper rod. The ten-position rotating fixture produces 1600 braz- -" . Y 


ing operations of two joints each, or 800 coil assemblies per shift. 
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neering students taking the Higher 
National Certificate in Production Engi- 
neering, or the City and Guilds of London 
Examination in Machine Shop Engineer- 
ing. Price $3.50. Paul Elek (Publishers) 
Ltd., Africa House, Kingsway, London, 
W.C. 2. 


AMPCOLOY BRONZES 


Ampco Metal, Inc., Milwaukee 4, Wis., 
have just issued Bulletin 59, describing 
their Ampcoloy alloys, a series of bronzes 
of controlled analysis. 

The new bulletin contains photomicro- 
graphs, physical properties and chemical 
compositions of the Ampcoloy series 
Among Ampcoloy alloys are aluminum 
bronze, high lead, bronze, tin bronze, 
manganese bronze, beryllium copper and 


a section devoted to the application of X- 
ray diffraction and gives typical diffraction 
radiographs and their interpretation. 
Copies of the bulletin will be gladly sent 
upon request of the company. 


FLASH WELDING 


“Flash Welding—A Solution to As 
sembly of Forged Parts’’ is the title of a 
new 4-page, 2-color folder produced by 
The American Welding and Manufactur 
ing Co., Warren, Ohio, and available upon 
request. A description of the advantages 
of flash welding as a saver of machine 
time, stock, weight and handling is liber 
ally illustrated with data and pictorial 
examples. Methods by which welded 
assemblies cut production costs are also 


high conductivity alloys. described. 
Copies of the new Ampcoloy bulletin 
will be sent on request to Ampco Metal, 


Inc., Milwaukee 4, Wis. 


CASS TO FOOTE MINERAL 


Foote Mineral Co., Philadelphia, : 
of welding rod coating ingredient 
nounces the addition of Boyd E. ( 
their staff. Mr. Cass, in his capa 
Welding Engineer, will render a tech 
service to industry. He majored u 
istry at Grove City College, Pa., a1 
formerly with Carnegie-IIlino: 
Company, Youngstown, Ohio, and S 
Metallurgist at Baldwin Loco 
Works, Eddystone, Pa Mr. Ca 
member of the AMERICAN WE! 
SOCIETY 


THE FUTURE OF WELDING 


The annual booklet of Victor Equip- 
ment Co., 844-54 Folsom St., San Fran 
cisco, tells Victor stockholders, employees, 
distributors and customers something 


X-RAY DIFFRACTION APPARATUS 


The Picker X-Ray Corp. of 300 Fourth 
Ave., New York 10, has just issued a new 
bulletin on the above subject. The bulle- in general, and gives a glimpse into the 
tin contains a complete description of the future possibilities. Its historical sketches 
Picker products, but readers of THE are interesting and instructive The 
WELDING JOURNAL will particularly be products of the company are well diversi- 
interested in this bulletin since it contains fied 


about its company, the welding industry 


BEHIND THE SCENES AT 
/ W, ] 
There you will find the latest in facilities, including sand 


blast equipment, annealing ovens . . . everything nec 
Submit your 


drawings for cost essary for the production of welded products or parts in 
estimates or feel 
free to consult 
United engineers. 


great volume. 
There you will find operators long skilled in fabri 


cating parts laid out by engineers equally skilled in 


design. 
Weldments of great size and weight . simple or 


complicated . .. a few parts or runs of many thousands. 


THE UNITED WELDING CO. 


MIDDLETOWN, OHIO 


WELDING FABRICATORS OF MODERN DESIGNS 


OAKITE 


FOR EVERY CLEANING REQUIREMENT 


SINCE 1913 
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iT WILL SOON BE 


-Cared FROM USE 


@ This new PAGE book is so informa- 
tive, so complete and so easy to use, 
that we prophesy in many shops it 
will soon become dog-eared from 
constant use. 

Twenty-eight different classes of 
production welding are listed. Op- 
posite each is the recommended 
electrodeorgasrod. Complete speci- 
fications and welding characteris- 
tics of each electrode and rod are 
tabulated for quick reference and 
easy reading. 

You can get copies of this book 
from your PAGE distributor. Or, if 
you prefer, write to the PAGE factory 
at Monessen, Pa. Ask for DH-821. 


/ cco Monessen, Pa., Atlanta, Chicago, Denver, Los Angeles, New York, Pittsburgh, Portland, San Francisco, Bridgeport, Conn. 
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HESS PROMOTED 


Dr. Wendell F. Hess, widely known for 
his research in welding processes and con- 
sultant to shipbuilding, aircraft, steel and 
metal companies, has been promoted from 
associate professor to professor of metal- 
lurgical engineering at Rensselaer Poly- 
technic Institute. 

Recipient of the Lincoln Award of the 
AMERICAN WELDING Society for a paper 
“representing the greatest contribution to 
the advancement and use of welding for 
the year 1944,”’ much of Dr. Hess’ work 
during the war has been in the improve- 
ment or development of welding methods 
to speed production of war matériel. 

Promoted at the same time from assist- 
ant to associate professors were: Dr. 
William H. Rauscher, chemical engineer- 
ing; Dr. Joseph S. Kinney, civil engineer- 
ing; Dr. Warren C. Stoker, electrical 
engineering; Richard W. Schmelzer and 
Jay Reid Gould, English; Harold A. 
Wilson, mechanical engineering; Augustus 
A. Jones, metallurgical engineering; Ken- 
neth H. Moore, physics; and Roland H. 
Trathen, technical mechanics. 


PREFABRICATION OF POSTWAR 
HOMES 


Experience and knowledge gained from 
wartime design are focusing attention 
upon the use of steel in the prefabrication 
of postwar homes, said Milton Male, re- 


\ 

. 


Reach for 


DUCTONI 


( E6013) 
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search engineer, U. S. Steel Corp. of 
Delaware, in a discussion of future con- 
struction techniques. With growing ap- 
preciation of the advantages inherent in 
steel, as well as a better understanding of 
some of its construction limitations, he 
added, the building industry will doubtless 
find many new uses for this versatile metal 
when the war ends. 

Steel has long been utilized in housing 
for such purposes as lathing, trim, roofing, 
windows, and for plumbing, kitchen and 
bathroom equipment, Mr. Male pointed 
out, and new uses include structural fram- 
ing and covering, for which the steel is 
cold formed to the desired shape from the 
originally flat, light gage sheet or strip 
less than '/s in. thick. He asserted that 
special emphasis is being laid upon steel 
for the single-family, shop-prefabricated 
home. 

‘‘Compared with other common building 
materials,’’ Mr. Male said, ‘‘steel has high 
strength. In light gage steel for struc- 
tural purposes, the minimum tensile 
strength is 55,000 psi., and the yield 
strength (the more important criterion for 
design) 33,000 psi. This great strength 
offers wide opportunities to designers and 
architects, especially for house framing. 
It must be remembered that residential 
loads are relatively light and that to take 
advantage of steel strength, structural 
members frequently may be made thinner 
than practicable for other purposes.”’ 

In summing up, Mr. Male said that steel 
not only offers the prefabricator of homes 


the advantages of strength, dy; ability 


dimensional stability, and easy and 
nomical fabrication, but also incom! isti- 
bility and “the consequent reductjq,; of 
fire hazards, always an important | 
public acceptance.” 


tor in 


CHEMICAL FORMULARY 


The metal and alloy industry wil) fing 
much of interest and utility in the recey; 
published Volume VII of The Cheyj-.) 
Formulary. Behind this simple 
there are 2500 formulas for making almost 
anything easily, quickly and inexpep- 
sively, including a large section devo ted 
exclusively to the field of metals and al- 
loys. Edited by Harry Bennett, holder 
of eleven chemical patents, these formulas 
represent millions of dollars and years of 
research by the country’s foremost chem- 
ists. The Chemical Formulary is unique, 
being the only large-scale collection of 
formulas covering the industrial-agricuyl- 
tural-chemical field. It is published by 
the Chemical Publishing Co. of Brooklyn, 
N.Y. (Price, $6.) 

Containing over 150 formulas, Chapter 
XII on metals and alloys covers the field 
in a long index of formulas ranging from 
aluminum plating to zinc coatings. In- 
cluded are formulas for the passivation of 
stainless steel wire; for rustproofing; for 
silver mirrors on glass; for corrosion- 
proofing magnesium alloys; for foundry 
composition, mold and wash; for hard 


vision. 


Are you the Welding Engineer we are looking for? 
We are an old and nationally known manufacturer of 
gas welding and flame cutting apparatus. We are 
looking for a design and devel 

is opportunities will be many and his re- 
muneration equal to his talents and knowledge. He 
will know how to work alongside of others. 


opment engineer with 


His age 


_ Available n, after three years of war serv 
DUCTONE rods are designed and 
ter la the rod for all 
position and general purpose welding. DUCTONE AC 
rods have deep penetration, are good on dirty mate- 
rials and operate on exceptionally low current. Small 
sizes are especially good for thin | 
sheet metal. Excellent for vertical 
and overhead welding on DC posi- 
tive polarity. Extruded in all sizes 
“from 1/16" to 1/4". See your dealer. 


Territories Available for Distributors: 


ca Chicago Steel and Wire Co. 
_103rd St. and Torrence Ave. 
Chicago 17, Ilinois 


DUCTONE 


might be in the thirties and he will have experience in 
the gas welding and flame cutting processes and 
understanding of the equipment involved. He will 
know more about how to reach an objective than 
why it cannot be done. Are you that man? In re- 
ply write to Box V-164, “% The Welding Journal, 


33 West 39th Street, New York 18, N.Y. 


TIP CLEANING DRILLS 
Mounted in Knurled 
BRASS Handled 


© 
LARGE STOCK 
PROMPT DELIVERY 
NO RATING REQUIRED 


DISTRIBUTORS WANTED 
NEW MEXICO STEEL CO. 


Box 691, Albuquerque, N. M. 
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Making Stainless Steel Electrodes 
is a McKAY Specialty. . . 
Using them is yours! 


reas 


McKay Stainless Steel Welding Elec- 
trodes are “‘tops”’ in quality. There are 
good reasons for this leadership. 


Among these are the standard McKay 
practices of: (a) Continued research in 
the Mellon Institute at Pittsburgh, Pa., 
as well as in our own laboratory at York, 
Pa; (b) Analyses and correct selection, 


TRY YOUR HAND AT THESE QUESTIONS 
ABOUT STAINLESS STEEL 


before coating, of a// core wires; (c) use TRUE FALSE 
of either Titania or Lime Coating as pre- 14. A Stainless steel electrode oper- [| = 
ferred by you. . . not just one coating ated on reverse polarity sends its 

for all grades; (d) Every “batch” pilot metal droplets across the arc 

tested before production; (e) production against the stream of the electrica! 

runs crack tested, pad analyzed, weld metal ; current. 

analyzed, physically tested . . . or all of 15. When welding stainless steels a [ | [| 
these if necessary ... to prove quality; short arc is preferable to a long 

\!) Exact analysis stamped on each pack- arc. 

»P a ee content of welds the user of stain- 


tion facilities, assure you of complete 


uniformity and successful performance. less electrodes should specify the 


‘ * analysis of the electrode core wire. 

ou can weld better with these better ‘asjey ‘ony ‘ony : 

tlectrodes! To test your knowledge of 1 
Practical stainless steel metallurgy, ask 
lor your free copy of the new booklet, 
Things to Know About Welding Stain- 
less Steels,” 


Questions 1 to 13, inclusive, have 
appeared in preceding advertise- 
ments. 


General Sales Office: York, Penna. 


WELDING ELECTRODES. . 


COMMERCIAL ‘CHAINS ... TIRE CHAINS 
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noncorrosive gold jewelry alloy; for den- 
tal filling alloy, for the various solders; 
welding flux and many others too numer- 
ous to mention. 

A new volume of The Chemical Formu- 
lary is issued every two years by the 
Chemical Publishing Co. Each of the 
seven volumes is different and can be used 
separately or asaset. Directions for mak- 
ing the formulas are simple and direct. 
It is possible to mix any desired amount of 
the product in question. In addition, the 
volume contains an index giving the names 
and addresses of mail order firms handling 
ingredients which otherwise might be dif- 
ficult to procure. 

Volume VII of The Chemical Formulary 
can be obtained at any bookstore or by 
mail order. 


HASSE PROMOTED 


Frank C. Hasse has been elected Vice- 
President, Mechanical Department of The 
Oxweld Railroad Service Co., a Unit of 
Union Carbide and Carbon Corp. Mr. 
Hasse has been associated with The Ox- 
weld Railroad Service Co. since 1913 

Mr. Hasse’s long career in the railroad 
industry began in 1904 with The Atchison, 
Topeka and Santa Fe System. There- 
after he was successively a fireman on the 
Chicago, Burlington and Quincy Railroad, 
roundhouse foreman and subsequently 
general boiler foreman with the Illinois 


and Maintenance, and in 1:27 ya 
appointed General Manager. 
Mr. Hasse has long been prot: inent i 
the promotion of education and raining 
in oxyacetylene welding. He is a mem}. 
of the AMERICAN WELDING cen 
Master Boiler Makers Association, Amer 
can Society of Mechanical Engine 
Western Railway Club and the Interp, 
tional Acetylene Association. He 
member of the Canadian Railway (jy 


and an overseas member of the Institytio, 


of Welding Engineers of London, Engla; 


WELDING RESEARCH COUNCIL Ap 
POINTS W. SPRARAGEN AS DIRECTOR 


The Welding Research Council of ¢} 
Engineering Foundation has announce 
the appointment of W. Spraragen, presen; 
executive secretary of the Council, to th 
newly created position of Director. Th 
Welding Research Council is a cooperatiy 
scientific research organization which 
engaged actively in the study of matte 
related to the science and art of welding 
Sponsored by the AMERICAN WeELpr 
Society and the American Institute 
Electrical Engineers it operates in clos 
cooperation with all major engineering 
It has an annual budget 
more than a quarter of a million dollar 
and these funds for research are provid 
by of 
products, various 


Frank C. Hasse 


Central System. Mr. Hasse started as an 
instructor with his present company in 
1913, and was assigned to the Chicago 
main office in 1916 

Early in World War I Mr. Hasse entered 
the Army as acaptain. He became super- 
intendent of construction at Camp Norm 
yle, San Antonio, Texas, and subse- 
quently held the post of commanding 
officer of this camp. Shortly after re 
joining the company in 1919: Mr. Hasse 
was made Superintendent of Construction 


societies. 


large users welding and wel 


and govern! 


agencies 


welding. 


CHAS. 
EISLER ENGINEERI 


779 -SO. 13% ST. 


We manufacture a complete line 
of resistance spot welders from 
1, to 300 KVA for all types of 
There is an EISLER 
WELDER for every purpose. 


TRANSFORMERS OF ALL TYPES 


WE INVATE CONTRACT SPOT WELDING 
IN LARGE OR SMALL QUANTITIES. 


EISLER 


Nest AVON AVE NEWARK,3 N. J. 


Opportunities in Research 


Unusual postwar opportunities will be available at Battelle Men 
Institute for qualified research men now in the services or engaged i 
war research. 

This endowed industrial and scientific research institution will add s 
selected number of competent scientists to its staff just as rapi 
they can leave their present war responsibilities. The men ch 
be given every opportunity to develop in their professional fields 
apply their scientific knowledge to the solution of industrial proble 

Such men will find modern scientific tools available for their use 
the well-equipped laboratories, and they will be aided by 
comprehensive program of fundamental research designed to expand 
their knowledge their ability. jattelle operates in an unusual 
atmosphere which has a strong appeal to the professional researc! 
Opportunities for further education, technical growth, and 
trative responsibility exist. 

Experienced research men in 


Sattelle 


and 


the fields of chemistry, chemical! ¢ 
neering, electrochemistry, physics, metallurgy, fuels, light metals, 5 
tics, ceramics, mec ical engineering, design and product engineering 
electrical engineering, applied mechanics, mining, raw materia 
allied technical professions will be considered 

Whatever your postwar plans may be, inquire now about these oppor 
tunities at Battelle. Write to: 

BATTELLE MEMORIAL INSTITUTE 
COLUMBUS 1, OHIO 


nan 


Time Counts - 
Gas cut and Weld with 


WRITE FOR 
CATALOG 


NG CO. SHAWINIGAN PRODUCTS 


CORPORATION 
EMPIRE STATE BUILDING, NEW YORK 1,N.Y. 
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titute 
will add Fast Higgins landing craft must use distilled water in the 
en? ee } | cooling of their power plants. It is essential that the distillation 
tt unit be both sturdy and splash-proof. 
In fabricating this unit, Higgins Industries, Inc. uses seam 
ede . welding. The Sciaky welder above is speeding the production 
ical engi- ‘i | of distiller cabinets. A single sheet of 24 gauge Monel metal is 
ngpinesring ed os formed, then welded with a single longitudinal lap joint near 
Schematic cross section diagrom the corner. The result is a strong, waterproof joint, produced 
of @ seam weld, Interrupted with speeds up to 78” per minute. No special skill is required 
current is generally used and of the operator. 
produces succession of over- 
lappiug spot welds. Electronic. We can help you design your product to take advantage of this 


timers control the sequence of modern fabricating process. A variety of special wheels, man- 


© typical setting: 2 cycles weld drels and jigs can be adapted to your problem. A new booklet 
time and 2 cycles off time. Cur- 

rent values slightly higher than 
wsed for single spots are re- ‘ 
quired due to the shunting of bulletin 113-A. 
the adjacent weld. 


describing our 180 KVA series machines, including general 
information and tooling data is yours for the asking. Write for 


Ba SCIAKY BROS., 4915 W. 67th ST., CHICAGO 38, ILL. 


} Offices in New York, Washington, Cleveland, Detroit, Los Angeles 
) Representatives in principal cities. Plants in London and Paris 
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William Spraragen 


Mr. Spraragen has long been identified 
with research and welding. He has served 
as Executive Secretary of the Welding 
Research Council since its organization 
in 1935 and his connection with the weld- 
ing industry dates back to 1918 when he 
was appointed Research Assistant to the 
Welding Research Committee of the 
National Council of Defense and the 
Emergency Fleet Corporation. From 
1920 until 1934 Mr. Spraragen was Secre- 
tary of the Division of Engineering, Na- 
tional Research Council, and Secretary of 
the American Bureau of Welding from 
1921 until 1936. He served as Technical 
Secretary of the AMERICAN WELDING 
Society from 1927 until 1942 and is 
Editor and Business Manager of THe 
WELDING JOURNAL, Official publication 
of the Society, of which he has been 
Editor since publication was started in 
1922. Mr. Spraragen was Editor of the 
first two editions of the Welding Hand- 
book published by the AMERICAN 
WELDING Socrety and is the author or 
co-author of about 70 critical reviews of 
the literature on practically every phase 
of welding. 

An important duty assigned to Mr. 
Spraragen in his new post will be the ad- 
ministration of the work of a Pressure 
Vessel Research Committee now being 
organized which contemplates the ex- 


penditure in this field of $225,000 over a 


three-year period. 


WELDING ELECTRODES 


An interesting 8-page, letter-size leaflet, 
has been published by the Welding Equip- 
ment and Supply Co., 223 Leib St., De- 
troit 7, Mich., describing the Eureka 
Alloy Welding Electrodes, including heat- 
resisting, cast-iron, bronze, copper and 
alloy electrodes. 


FACT SHEET ON U. S. COAST GUARD 
ICEBREAKER MACKINAW* 


General 


The U. S. Coast Guard icebreaker 
Mackinaw is 290 ft. long, 74'/, ft. abeam, 
displaces 5090 tons and develops 10,000 
shaft horsepower. The vessel has a nor- 
mal draft of 18 ft. 10 in., forward and aft. 

Ship was built by Toledo, Ohio, Ship- 
building Co. The keel was laid March 20, 
1943. The vessel was launched March 3, 
1944, and commissioned December 20, 
1944 


Power Plant 


Six Diesel engines of 2000 hp. each drive 
six electric generators of 1375 kw. each. 
These generators supply power for three 
electric propulsion motors, one for the 
bow screw and two for the after propellers. 
Zach of the stern motors is capable of sup- 
plying 5000 shaft horsepower and the for- 
ward motor 3300 shaft horsepower. All 
auxiliaries are electric with power supplied 
by four auxiliary Diesel-driven 200-kw. 
generators. Oil fuel capacity is 440,000 
gal. The unique forward screw can 
rotate to advantage in either direction. 
It can be used to cut ice, to create a wash 
or vacuum, and when reversed to suck 
water from under an ice sheet. This 
changes the static buoyancy of the ice and 
facilitates icebreaking by the cutaway 
bow. Forward propeller is 12 ft. in diam- 
eter; the two after screws are 14 ft. in 
diameter. All propellers are three bladed. 


* From: Public Relations Officer, U. S. Coast 
Guard. 


Fig. 1—Coast Guard Cutter Mackinaw 
Breaking Through the Ice on St. Mary's 
River Followed by 3 Cargo Vessels 


Plating 


Plating is 1°/s in. thick at the ice belt 
1/; in. thick below the ice belt and °/, jn 
thick above the ice belt. Mackinaw has 
30 miles of single-bead welding in plating 
and altogether throughout the vessel 15 
miles of single-bead welding. There js 
not a single rivet in the entire hull struc. 
ture. 


General Construction 


General construction consists of truss 
frames spaced on 16-in. centers. Space 
between shell and inner skin is utilized for 
fuel storage tanks. Vessel has facilities 
for carrying approximately 400 tor 
cargo and provisions for 6 mo. Anchor 
are self-stowing and are located in housing 
hawse-pipes so that nothing projects hb 
yond the hull. Ship has a notched sten 
permitting entry of a freighter’s bow dur- 
ing towing or icebreaking operations 
Towing engine has automatic tension con- 
trol which pays out 2-in. wire cable wher 
excessive surges occur, automatically re- 
covering the cable when the pull drops be- 
low the value at which the control is set 


Insulation 


Ship is insulated against 30° below zero 
temperature by a 3-in. layer of cork on all 
outside surfaces. 


Ballast Tanks 
for 


Powerful pumps in the vessel are ! 
trimming forward and aft and heeling to 


Buy ‘Proven Fluxes”? with Years of 
Guaranteed Satisfaction behindthem 
The Trade-Name is **ANTI-BORAX’”’ 


Ask for Them 


A Flux for every metal: Cast Iron Welding Flux 
No. 1; Brazing Flux No. 2; Braz-Cast Flux.No. 4 
for bronze-welding cast iron; ‘“‘ABC’? Aluminum 
Flux No. 8 for sheet Aluminum and all alloys of 
Aluminum; Stainless Steel’ Flux No. 9; Silver 
Solder Brazing Flux No. 10; No. 16 Silver Solder 
Paste Flux. 


ANTI-BORAX COMPOUND COMPANY 


Fort Wayne, Indiana 


Unequalled for Quality 


WELDING APPLICATIONS 
ENGINEER 


Immediately; for sales engineering staff of leading 
manufacturer of resistance welding equipment. Must 
have good engineering background and thorough know!- 
edge of resistance welding. Although this is an old, well 
established company, he must team up with an organiza- 
tion of keen, hard working young men who will play 4 
big part in company’s promising post war development. 
Give full details about yourself, including age, education, 
experience, family. Address Box V-167, “% The Weld- 
ing Journal, 33 West 39 Street, New York 18, N. Y. 
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ee they dont have 4 supply of the 
k on all you are missing one of the most important welding developments 
en years- 
ew ACP and improve the 


in the past 


are f 
can be easily removed by light b 
— weld to cool. 
And welds with an ACP electrode are strong, dense and ductile. 

Your operators will immediately sense a new drive and penetra 

tion with the ACP electrode. It produces excellent results 10 mak. in all positions 

ysical properties: 
ling ing lap joints and horizontal fillet welds. Equally important to « Forceful direct arc, plus excellent 
Aust metal transfer, gives igh penetra- 
on ou is the fact that the ACP 1s a0 all-position @ c or d-c electrode. tion with complete fusion and easy 
well For complete information about this new electrode, write today manipulation 
4 Hi h da i - 
1iza- for a copy of B-335>> Westinghouse Electric Corporation, p. O. igh speed, bieh burn-off rate 
— ; ACP electrode + AWS and ASTM 
Box 868, pittsburgh 30, Pa j-21338 Specifications, “£010. 
stin 
PLANTS IN 25 CITES - OFFICES EVERYWHERE 
asa 
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Speed cial shipping whenever required do so 
Vessel recorded 18.8 miles per hour in and > pexform amy Secee Operations. Of 
full power runs during trials. her a: ment 
to clear the way for new Navy consi ry, tior 
Cranes that must move through the Lak: uring 
the winter.” 
Vessel has two 12-ton cranes aft to During the summer the vessel will }, 
handle aids-to-navigation. used to handle the heaviest buoys oy th 
j Lakes; to carry oil and provisions to ¢jc 
Duties tant lighthouses and stations; to serve as, 
Destined to remain on the Great Lakes training ship for Coast Guard persony 
by virtue of draft and beam, the mission of and to do any salvage work that is ner 
the Mackinaw was clearly defined by Vice sary. 
Admiral Russell R. Waesche, Comman- ss 
dant of the United States Coast Guard, Complement 
U.S.C.G. Oficial Photo who stated: “She will open shipping Comdr. Edwin J. Boland, U.S.C.G., oj 
Fig. 2—The Mackinaw in Straits of Mac- lanes probably three to four weeks earlier Buffalo, N. Y., is commanding officer of 
kinac in the spring and keep them open later in the Mackinaw. Normal complement is })) 
Tie nee Creat > Guerd tcckeosker the fall. She will be ready to aid commer- officers and more than 100 men. 
Mackinaw passes through the Straits of 
Mackinac in mid-winter convoy of shipping 
along the Great Lakes waterway. The 
cent dded t 1 Stee 
BLACKSMITH RE-SOLES HORSESHOES authorities of The Lincoln Electric Co 
in the world. WITH ELECTRIC ARC METHOD Cleveland, Ohio. The claim is based op 
the successful experience of Charles H 
port and starboard, keeping the vessel free Although the process of arc welding has Chism, veteran blacksmith of Coshocton 
when working on the ice. Four electric invaded practically every known field of Ohio, who recently visited the Lincoh 
drive pumps are used to transfer 400 tons metal working including the blacksmith plant where he explained how he builds 
of water from port to starboard and back shop, the aged art of horseshoeing has up worn shoes by electric welding without 
again in & total time of 4 min. The fore maintained a unique position as an indus- removing and replacing the shoes on th: 
and after pump can transfer 150 tons of try in that it is still linked to such con- horses hoofs ; 
water in a completed cycle of 16 min. ventional tools as the forge and anvil Believed to be the first blacksmith ever 
The trimming pumps can be used to place Now even the blacksmith S traditional to successfully practice this idea, Mr 
the vessel in the best icebreaking position horseshoeing methods have given way to C hism produced the accompanying Phot 
modern shielded are welding, according to which shows him actually rebuilding th 
7 


a 


U.S.C.G. Official Photo 
Fig. 3 K 
One-hundred fifty miles of single-bead q 
welding and not a single rivet in the entire ai 
hull structure of the new U.S.C.G. ice- 
breaker Mackinaw recently built by Toledo 
Shipbuilding Co., Toledo, Ohio. The 
anchors are self-stowing, and are located 
- in housing hawse pipes so that nothing pro- Arc Welding Worn Surfaces of a Mine Pony’s Shoes as Shown Here, Introduces 4 
= jects beyond the hull. New Idea in Horseshoeing According to Charles H. Chism, Originator of the Idea 


"ELECTROEOY" for RESISTANCE WELDING 


Catalog 
as 
Spot and 
Seam prices 
a Projection > = on request 
orrseT HOLDER THe Ecectrovoy Co. Inc. 1600 Coun. ROLL 
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LOW MELTING POINT, 1625° F. 
SAVES TIME, OXYGEN AND ACETYLENE 
MAKES DENSE, TOUGH WELDS 
FLOWS FREELY « UNIFORM COMPOSITION 


FEW WELDING RODS combine all the advantages 
offered by Tobin Bronze*. That is why this 
general-purpose Anaconda Weiding Rod is so 
widely used for repairs to cast and malleable 
iron, steel, copper, nickel and their alloys. 
Quick, sound repairs with Tobin Bronze are 
daily putting damaged production machines 
back to work. As a result, “Don’t Scrap It... 
Bronze Weld It!” has become in recent years a 
country-wide slogan for war plants. 


For detailed information on Tobin Bronze 
and other Anaconda Welding Rods, write for 
Publication B-13, “Anaconda Welding Rods.” 


* S. Pat. of Sut 


NOTE: Restrictions which have controlled our 
facilities and products for war purposes have 
been relaxed. We are now permitted, subject to 
any continuing requirements of the Government, 
to resume manufacture for many civilian uses. 


Keep Faith With Your Fighters and Yourself! Buy War Bonds for Keeps 


THE AMERICAN BRASS COMPANY-—General Offices: Waterbury 88, Connecticut 


Subsidiary of Anaconda Copper Mining Company + In Canada: ANACONDA AMERICAN BRASS LTD., New Toronto, Ont, 
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toe and caulk of a mine pony’s shoe with 
his shielded arc welder. 

“The shoes wear down,” said Chism, 
“especially in icy weather or in use on 
paved roads. Electric welding does away 
with the need of taking shoes off and put- 
ting new ones on for the old ones can be 
built up a couple of times this way very 


nicely.” 
does not get as hot as when originally put 
on in which case it is red hot so that it 
can be shaped to fit the hoof. After the 
welding operation, the horse’s hoof is 
cooled by pouring on water. A light- 
coated, high-carbon electrode of !/, in. 
diameter, specially designed to resist shock 


NEW PRODUCTS 


The Society assumes no responsibility 


for the validity of claims in this Section 


SWEATBAND 


An absorbent sweatband specially de- 
signed for foundrymen, welders and all 
workers on hot jobs is announced by the 
American Optical Co. of Southbridge, 
Mass. 

The sweatband is made from synthetic 
sponge, 7'/, in. long, which covers the 
greater width of the brow. 

By keeping sweat out of the eyes and off 
goggles, the sweatband helps reduce the 
possibility of accidents resulting from 
blurred vision. In addition, it is comfort- 
able and can be easily sterilized for con- 
tinual use. 

A necessity during the hot summer 
months, the sweatband, which is long 
wearing, will add greatly to the comfort 
of workers and thus increase their effi- 
ciency. 


SEEING THE ARC 


A new tool has been developed for 
studying the Welding Arc. The Reid- 
Avery Co., Dundalk, Baltimore, Md., 
announce that high-speed color films have 
been taken at 3200 frames per second, and 
show the Electric Arc of both mild steel 
and stainless steel electrodes. 

The phenomena observed in these films 
are extremely interesting, and definitely, 
refute a number of arc theories which most 
of us have accepted up to the present time. 
These films were shown for the first time 
at New York Shipbuilding before a large 
group of New York Shipbuilding personnel 
and Naval officers. After this they were 
shown at the Sun Shipbuilding and Dry- 
dock Co. at Chester, Pa., the Metallurgical 
Staff at Lehigh University, and a group of 
Naval officers and personnel at the Bureau 
of Ships in Washington. 


ELECTRODE FOR LOW-ALLOY, 
HIGH-TENSILE STEELS 


A new heavily covered arc-welding 
electrode for welding low-alloy, high- 
tensile steels has been announced by the 
Electric Welding Division of the General 
Electric Co. Specially designed for use on 
carbon-molybdenum steel in the high- 
pressure piping industry, this electrode 
may also be applied to vessels (fittings) 
and structural weldments of innumerable 
kinds. 

Known as Type W-56, the new elec- 
trode operates satisfactorily on either 


alternating current, or direct current, re- 
verse polarity, and its range of current is 
sufficiently broad to cover a wide range of 
plate thicknesses. A medium-long arc is 
recommended for best results with this 
electrode. It can be used in the flat, 
vertical and overhead positions. More- 
over, it produces a relatively flat deposit, 
particularly in the vertical position. 

Features of the new electrode include a 
stable spray-type arc, deep penetration 
and excellent creep-resisting qualities. 
In addition, the covering used produces 
an easily removed, light, friable slag, which 
sets up fast, thus facilitating proper mani- 
pulation of the electrode. Available in 
sizes §/32 and in. in diameter, the 
new electrode meets the requirements of 
A.W.S. Classes E7010/E7011 and com- 
plies with the Navy Bureau of Ships 
specifications 46E2. 


LARGER CAPACITY IN NEW P&H 
SQUARE FRAME WELDER 


Responding to demands for larger 
capacity in a square frame welder, P&H 
engineers have introduced the new Model 
WA-300, which provides a W.S.R. (Weld- 
ing Service Range) rating of from 60 to 375 
amp. Retaining the simple, compact 
design which won favor for the smaller 
square frame welders, the large model also 
retains the two-part construction, single- 
heat control, visual current calibration and 
adaptability to parallel operation where 
higher amperage is desired. 

Appearing for the first time in the Model 
WA-300 are such new features as weather- 
proof construction, polarity reversing 
switch, and removable stator, plus over- 
load protection both for contacts and for 


He adds that the horse's shoe 


and abrasion, is used for these hor 


eshoe 
re-surfacing jobs. 

Mr. Chism, who has been behind the 
anvil for 53 yrs., insists that hors: rs 
need not be afraid of applying the electric 
arc in this work. If the horse is the | igh- 
spirited type that may scare from the flash 
a blanket should be held over its head und 


it will stand quietly. 


the new low-voltage magnetic starter. 
Those interested in further details may 
address the Harnischfeger Corp., Welding 
Division, Milwaukee 14, Wis. 


Bulletin 345-W on Amsco Toolface has 
just been issued by the American Manga- 
nese Steel Div. of American Brake Shoe 
Co., Chicago Heights, Ill. This new 
welding rod was developed to save time 
and reduce costs in making, salvaging and 
altering cutting tools, and for hard-surfac- 
ing operations where extreme hardness and 
resistance to shock and corrosion are re- 
quired. 

Toolface is a super-hard and tough alloy 
tool steel welding rod composed of high 
carbon, high chromium, high molybde- 
num, tungsten and vanadium; commonly 
known as high-speed steel. Its welded 
deposits have a Brinell hardness of 575 to 
675, depending on the dilution of the 
metal. 

Toolface is especially adapted for the 
production of composite cutting tools, in- 
cluding those used on lathes, shapers, 
milling heads, etc. Its ready weldability 
expedites the depositing of cutting edges 
or lands on mild steel bases or shanks. 
This method, plus its high degree of hard- 
ness and the ease with which Toolface 
cutting surfaces can be dressed, results in 
substantial economies in tool making 
The bulletin pictures the four simple steps 
in making a composite high-speed cutting 
tool with Toolface, using carbon steel as a 
base. Temperatures for various heat treat- 
ments for Toolface work are tabulated 


The accompanying illustration shows 
Toolface deposited on inexpensive carbon 
steel and forged to shape. It is noticeable 
that the line of fusion has not been affected 
by the forging operation. The specimens 
were etched in diluted hot sulphuric acid, 
so the resistance of Toolface to corrosion ts 
apparent 


LOCK CLAMP FOR HEAVY DUTY 


There has been a fast growing tendency, 
during recent years, to the use of the versa 
tile toggle clamp as a medium for holding 
work securely in jigs or fixtures during 
various assembly and production opera 

(Continued on page 692) 
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Worn motor armature shaft resurfaced by Heat-treated high-speed steel cutter would be sof- 
Eutectic Low Temperature Welding complete- tened by high heat of conventional welding, brazing 
ly avoiding warping of shaft and preventing and soldering methods. Repair at Eutectic low tem- 
destruction of windings by excessive heat. peratures eliminates need for final rehardening. 
340° F 
metais at temperatures as low as 
Reduce h Idi | 
educe heat consumption .. . cut welding costs! 
low, without resorting to high temperatures, Eutectic welding rods and fluxes are avail- 
ou can gain the advantage of the strong able for joining all metals by means of gas— 
onds formed by fusion welding. arc—induction—furnace and all standard 
The most revolutionary welding develop- methods of heating. No extensive training 
nent of modern times—EUTECTIC Low or special skill is required. 
emperature Welding enables you to join Try Eutectic for Production—Salvage and 
“hon upectalls att temperatures below the fusion points Maintenance welding. Get the facts about 
ted base metals eliminating many high temper- Eutectic now . . . Fill in the coupon or write 
cid, ure hazards of fusion welding and brazing. on your company ‘letterhead. 
| “A j Send me full information for purchasing introductory C7 Please send me a copy of The Eutectic Catalog JN1 
ing assortrnent of important Eutecrods for Production Sal- containing complete information about Eutectic Low 
ring ee and Meintenance welding. Temperature Welding and its 6 great advantages. 
Company. 
—Address_ 
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Two years ago, rhe peginnins of the present wat 
33 with 105 uncertainties and qhreats the of all 
ind ComP publicly \ged | \f 
in dusty» ompany publicly piedee to 
On chis, che second anniversary» we again publicly \ 
renew chat pledge: 
A\ 
4 purins rhe years we nave not only ot the 
y ket 
pledge previously made put pave reduced 
our sein’ prices by more than OF pecause of more efncient 
made possible by the marvelous cooperation 
and ability of out This scomplished 
in the face of ising and material costs, poth of 
which have by monsiderable amounts- 
\ Ir is OVF pelief chat the only pope rhe continuance 
of the present syste™ now chrearencs from 
\ within and witnout is ability ro give more and 
; more to rhe consume! for sess and \ess of dollar. 
This rhe ot Americal initiative 
This rhe HOPS of out country furute- America® 
\ ndustty can complish chs niversally we need not 
ov feat gictators either ome OF abroad. 
\ \ Ceveland, Onc / 
| 
4 
gTATEMEN® ¥ poric® _ 
\ The world is entering crisis, rhe result of which, no \ 
\ one foresee: Orhet wats have prougnt 
\ followed by and gepressio® aftet peace \ 
\ was achieve? Americ® ex seriennce rhe World Wat 
\ 
Muserates this fact A 
\ Much of this post-wat rouble would have been “ 
eliminated by more price policy on the 
\ part of and price inflation 
4 by the seliet when he had 4 jominant positio® resulted \ 
enevitadly in reaction with jefiatio™ jepressio® and 
\ \ Many of those price increases were not \ 
‘3 \ | 
\ 4 Before guch inflationary cycle of prices is again | 
grarted, we publicly pledge ourselves as far aS possible, 
to maintain present prices: 
\ Furthet, if the cnarerials we DUY are .ncreased in prices 
or the cost of labor 1S ncreaseds then WE pledge out- 
| 
seives raise selling prices no more chan che bare 
increase in cost of enaterials and \abot goink into 
out products: \ \ 
\ Furthet, we pledge ourselves ro pass on to our cus 
comers rhe in cost made possible by pettet 
methods, widet and cech- 
\ nical gavances in production 
THE pLECTRIC COMPANY 
president A 
JULY 
194: 
‘ 


* * OUR PLEDGE MAINTAINED * x 


On October 2, 1939, we announced the policy of ‘‘no increase in sell- 
ing prices’’. A progress report made October 2, 1941, showed we | 
actually had reduced prices by more than 6% during the period 1939 


to 1941. 


We have adhered to this policy of price reduction throughout the 
war years. Despite general increases in the costs of labor, materials and 
distribution . . . and despite governmental regulations . . . we have 
been able to maintain or reduce our prices throughout the entire period 


from 1939 to date. 


This has been made possible by our incentive system . . . a method 
which, if it had been applied throughout industry, would have doubled 
America’s output of war goods for a quicker Victory and would have 


cut the cost of the war by 50%. 


America’s future depends largely upon her efficiency of production. 


Our proved incentive system has in it the seeds of a satisfactory answer 


to the difficulties of this nature in industry. 


THE LINCOLN ELECTRIC COMPANY 
. Cleveland 1, Ohio 
May 7, 1945 
Victory in Europe Ba 
1. 


President 
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tions. In step with this trend, a ‘“Push- 
and-Pull Lock” type was introduced 
several months ago to serve in such opera- 
tions as locating and indexing, and is now 
supplemented by a larger model for the 
heavier work involving the same produc- 
tion operations. 

Known as the De-Sta-Co Model 610, 
this clamp can be quickly converted from 
“Push” to “Pull” action, or, vice versa, in 
a few seconds, simply by relocating one of 
the handle bolts, according to Glendon H. 
Roberts, president of the Detroit Stamp- 
ing Co., 322 Midland Ave., Detroit 3, 
Mich. Weighing but 1!/, lb. and with an 
over-all length of 6°/, in. (‘‘Push”’ posi- 
tion) this heavy duty model has a plunger 
rod travel of 1'/2in. Rod is tapped to re 
ceive a *#/3”—16 standard threaded bolt, 
providing quick adjustment to the work 
being handled. Its finish is a silvery 
toned rust-resistant plating. 

Complete details of this new No. 610 
clamp, as well as clamps for various other 
operations, are given in the new De-Sta 
Co Toggle Clamp catalog, which can be 
obtained by request direct to the manu- 
facturer. 


WORK POSITIONER 


A new balanced positioner offers finger 
tip manipulation through 360° of rotation 
and 135° of tilt. No need for power equip- 
ment. Reduces working time and pro- 
duction costs. The center of gravity stays 
in one position through all manipulations. 
A seated operator can perform assembly 
operations on a heavy item as easily as if 
holding a small part in one hand. 

Great flexibility and higher operating 
speed in arc welding are achieved by the 
improved Bentley welding positioner. 
This supersedes previous models requiring 
power for operation and tilting only 90°. 
The new positioner enables work to be 
balanced quickly on the two axes of the 
rotating work table, and provides all- 


Fig. 2 


position downhand welding at all times 
for better welding at reduced cost. In this 
unique arrangement the Tilting Spindle 
is located below the Face Plate, permitting 
mounting of long structures without inter- 
ference with the tilt axis structure. 

The work is located on the face plate to 
balance about Rotation Spindle Axis X-X. 

The horizontal telescopic arm is ad- 
justed to balance the work about Tilt Axis 
y-Y. 

Cam-operated pins engaging index plates 
provide for locking the work in 15° inter 
vals of both Rotation and Tilt. Index 
plates spaced to suit a specific manipulat- 
ing operation can be readily substituted 
for the standard 15° spacing 

The face plate, together with its rota- 
tion index plate, is mounted on a flange 
on the rotation spindle. These can be 
readily removed and an assembly or 
holding fixture, with integral index plate, 
as shown in illustration, can be mounted 
on the flange, providing access to the 
underside of the work to a far greater de 
gree than possible when work is supported 
on a face plate. 

In changing fixtures with integral index 
plates, one automatically changes the 
rotation index cycle. By interchanging 
corresponding ring index plates on the tilt 
spindle, corresponding tilt cycles are pro 
cured, 


ADJUSTMENT 


/ 
i2 <4 
I 
' : 
“ADJUSTMENT™ 
K K 
Fig. 1 


692 


THE WELDING JOURNAL 


In cases where no force is apy 


work as in electric welding, s; 
dexing is often preferred. By 
plates with holes arranged to 


sired cycle but having ho 


smaller than the index pin d 


pin, which has a rounded end 


spring pin instead of as a lock; 


a combination of spring pin 
pin indexing can be utilized 
index plate. 

The illustration shows thx 
ported by a portable ped 
vertical adjustment, so that 
the work can be best adju 
clearance above the floor, or 
to the operator 


Group assembly and welding 


with complete positioning 
secured by mounting two or 1 


units on a central hub rotating a} 


vertical axis. Capacity of 


illustrated is 500 Ib., with center 


from 6 to 12 in. above th: 
Model No. with 150-lb 


available. Source: Bentley \ 


Dept. B, Box 1038, Syracus 


SOLDERING STAND 


The new model SS11 Solde: 


developed by the Ess Speci 
sergenfield, N. J., embodi 


required for soldering with « 
torch or soldering pot Phe 
furme stack can be raised and lowered 


accommodate any of the 
elements used in soldering 


terchangeable soldering, 
tion against injurious fume 
hand fatigue, eye strain, 


creases soldering production a 


Soldering with this stand 
mum freedom for work pa 


the operator to focus attent 
soldered joint by means of th 


window (or magnifying glass 


thus quickening the solderi: 


elimination of lost motion 
For further information, 


partment SS, Ess Specialty ‘ 
Washington Ave., Bergenfield, 


et 


This SS11 Soldering Stand 
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“PMALLORY Electrodes 


3945 


Speed 
Heavy Metal 
Assemblies 

with 


Pulsation 


Welding 


PEEDIER assembly of heavy metal parts has 

become possible with pulsation welding—a 
technique of passing repeated pulses of current 
through the work to be welded, without changing 
the position of the electrodes. The pressure ap yplied 
during the welding cycle may be maintained constant 
but in many cases it is increased substantially from 
its initial value in order to effect a forging action. 


Effective pulsation spot welding permits the heavy 
materials being welded to reach a welding tempera- 
ture while minimizing the heat effects in the water- 
cooled electrodes. This method of resistance weld- 
ing thereby reduces electrode deterioration, 
decreases indentation and improves the surface 
appearance of the weld. 

In the operation illustrated, ten welds are made 
successively in joining a copper-plated steel bracket 


P.R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 


In the United Kingdom, Made and Sold by Mallory Metallurgical P’roducts, Lid., 


P.R. MALLORY CO. inc 


MALLORY 


Standard 


14“ thick to a terminal plate of 1” cold rolled 
steel. Each weld requires six pulsations— four evcles 


“on”; and two cycles “off” 


Mallory Spot Welding 
Mallory 3 Metal, mounted in standard offset water- 
cooled tip holders designed and manufactured by 
Mallory, are used on this special job. It’s ty pical ot 
the versatility of Mallory Standard Resistance Weld- 
ing Electrodes—tips and holders for spot welding, 
seam welding wheels, flash, 
projection welding. 


and dies for butt or 


Write for your copy of the Mallory Resistance Weld- 
ing electrode catalog today. Also for a copy of the 
Mallory Resistance Welding Data Book, 
to resistance welding engineers, when requested on 
company letterhead. Available to students, 
and schools at $2.50 per copy, postage 


sent gratis 


libraries 


paid, 


London. 
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SECTION ACTIVITIES 


CHATTANOOGA 


The Chattanooga Section closed its 
series of meetings for the season with the 
annual banquet at the Chattanooga Golf 
and Country Club, Friday night, June 8th. 
An interesting session of both business and 
fun took place in the form of a stag dinner 
for members and their guests. The pro- 
gram also included the showing of the Lin- 
coln film on Welding, music and a solo 
dancer. 

The following officers and directors have 
been elected for the new season: Chairman, 
C. R. Miller, Sales Manager, Welding Gas 
Products; Vice-Chairman, H. H. Keep, Jr., 
President, Lookout Boiler & Mfg. Co.; 
Secretary-Treasurer, R.E. Brooks, Research 
Engineer, Combustion Engineering Co. 
Directors: J. W. Brown, Chattanooga 
Boiler & Tank Co.; P. W. Stuff, Ross- 
Meehan Foundries; H. B. Henegar, Ten- 
nessee Copper Co.; A. J. Moses, Combus- 
tion Engineering Co.; R. G. Wilson, Na- 
tional Cylinder Gas Co. 

It is expected that the membership in 
the Section will increase and the achieve- 
ments improve through the splendid work 
started by the retiring officers and their 
committees. Continued success is con- 
fidently looked forward to during the com- 
ing seasons. 


CHICAGO 


The final meeting of the season was held 
on May 18th. Premeeting movies were 
shown as follows: ‘‘The Magic Wand of 
Industry—Are Welding,’’ shown through 
the courtesy of The Lincoln Electric Co.; 
“Construction and Operation of Calcium 
Carbide Plant,’’ shown through the cour- 
tesy of the Stewart Oxygen Co. The 
speaker of the evening, A. F. Chouinard of 
the National Cylinder Gas Co., discussed 
“Flame Shape Cutting Processes.” 


CINCINNATI 


The May meeting of the Cincinnati Sec- 
tion was held on the 22nd at the Engineers 
Club. 

The speakers, all from The Precision 
Weld:r Machine Co. of Cincinnati, and 
their .ubjects, were as follows: T. Embury 
Jones, President, presented the Funda- 
mentals of Resistance Welding; E. W. 
Forkner, Vice-President in Charge of 
Operation, spoke on the sales problems of 
the Resistance Welding Machines; Wm. 
G. Bostwick, Chief Electrical Engineer, 
spoke on the problems encountered by the 
manufacture of Resistance Welding Ma- 
chines and power companies. 

All three speakers presented very inter- 
esting talks. A question and answer period 
followed. After adjournment a number of 
interesting samples of work done by this 
company were displayed. 


CLEVELAND 


The Cleveland Section held its annual 
“Welding Conference’ Friday, May 11, 
1945. As usual the papers and speakers 
were outstanding and drew a crowd of 
over 500. 

The Afternoon Session was opened by H. 
O. Westendarp, Jr., of the General Electric 
Co., whose paper was entitled ‘““A.W.S 
Specifications as a Guide in the Selection of 
Welding Electrodes.”” Mr. Westendarp 
discussed the A.W.S.-A.S.T.M. filler metal 
specifications in detail and pointed out that 
knowledge of them would take a lot of the 
mystery out of welding and save the 
user’s time in selecting the right electrode 
for the job. 

This talk stimulated a great amount of 
interest in the specifications. It is ap- 
parent that in order to be of maximum 
benefit to users, that the specifications 
have been drawn up to show strength and 
ductility of deposit, positions of welding, 
and power supply (a.-c. or d.-c.) for each 
class of electrode. 

Since a joint might fail due to lack of 
penetration, even though deposited weld 
metal passed strength test requirements, 
the specifications require electrodes to 
pass certain tests to determine their ability 
to penetrate the root of the joint. 

The filler metal committee which is com- 
prised of representatives of users and pro- 
ducers of welding electrodes were congratu- 
lated by Mr. Westendarp and he urged 
that members of the A.W.S. cooperate 
with the committee fully, that an even 
better job may be done. 

This was followed by a talk from Harris 
A. Goodwin II of the Bastian-Blessing Co. 
who told of ‘‘The Use of Propane as a Fuel 
Gas for Flame Cutting.’” Mr. Goodwin 
pointed out the amount of oxygen required 
by various fuel gases to complete combus- 
tion. His slides brought out the reduced 
amount of oxygen used to do a specified 
quantity of flame cutting with the use of 
Propane as a fuel gas due to a narrower 
kerf resulting from this combination. 
Other slides showed various cutting jobs 
done with Oxy-Propane, both above 
ground and also under water. 

George N. Sieger of the SMS Corp. 
followed with his usual interesting delivery 
of a talk on ‘‘ Design for Resistance Weld- 
ing.’”’ Some of his remarks were as fol- 
lows: 

‘Resistance welding has its own field of 
appli¢ation as an economical means of 
manufacturing high-quality metal prod- 
ucts. It is fundamentally different from 
the fusion welding processes, and, there- 
fore, the design of parts for assembly by 
resistance welding necessitates a reason- 
ably clear understanding, not only of the 
nature of the process, but also of the me- 
chanical and electrical characteristics of 
the equipment used. The great increase in 
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the volume of resistance welding 
tions during the past five years has }y 
accompanied by the development of y 
improved procedures and also by ¢} 


motion of a better understanding of 


problems. Although definite ad 


1Vances 
have been made in the application of re. 
sistance welding to materials which hay 
long been considered to be extremely dif 


ALi) 


cult, the refinements in procedure 


greater importance to the design engineer 


because they represent new tools which his 


plant can use. 


“Improper design can defeat the pur. 
pose of resistance welding by making th. 


execution of a satisfactory weld impossib|: 


Proper design, not only assures the prob. 


ability of making good welds, but als 
makes it possible to get the utmost pr 
duction economy out of any resistance 
welding machine. 

“Design can be considered to includ 


The composition and geometry of compo- 


nent parts; the number, size and location of 


welding sequence, or operations sequence 
the use of jigs and fixtures; the selectior 

the process to be used; the process contr 
specification; the establishment of limit 


of surface indentation, finished dimen- 


sions, etc. 

“Each of the resistance welding pr 
esses has its own characteristi 
variables. The design engineer 
be informed on the nature and the eff 
of these variables, in order to develo; 
procedure control which will assure sati 
factory weld quality. This is substantiat 
by reports from metal fabricating plant 
indicating quite clearly that where the 
process is well understood, the results a 
uniformly good, whereas many limitatior 
are observed in plants where there 1s on! 
a superficial knowledge of resistance weld 
ing fundamentals.” 

Malcom S. Clark, who was Chairman 
the Afternoon Session, then adjourned t! 
meeting for dinner which followed 

A. G. Hopcraft, the Toastmaster, d 
an excellent job in keeping the large crowe 
amused and informed before, between a0 
after the introduction of the evening 
speakers. 

The group was treated to an inspiring 
talk on the past, present and future o! tt 
art of welding by our National Presides! 
A. C. Wiegel. 

The main speaker of the evening “4 
Dr. Howard E. Fritz, Director of Resear 
for the B. F. Goodrich Co., who spokt 
“The Accomplishments of Modern 8 
search.”’ 

Dr. Fritz dipped back into the pages © 
history and told how our Civilization P! 
gressed from one era to the next pr 
marily to research. One of his opening™ 
marks, in defining research, was ‘Resear 
—well, that means anybody working # 


and 
equipment to meet the unprecedented de. 
mand for volume production are of stil! 
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{Miss Throckmorton Puts a V.P. Wise 
to MUREX FHP 
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This time, things are what my boss 
calls “quote, the same—only different, 
unquote.” 

The part that’s the same is that they’re 
sumped again out in the factory, and 
that here is this urgent memo yelling for 
help from my boss, the Vice President 
in Charge of Production. 

The part that’s different is that this 
time the trouble is in our new arc-weld- 
ing department, and for once my boss 
does not know the answer. 


“Miss Throckmorton,” he tells me, in 
this half-joking way, “you used to work 
in an arc-welding company. What's the 
best ‘hot rod’ for horizontal and flat fillet 
welding, deep groove work, cover beads 
and other downhand applications? They 


want it to operate on either AC or DC, 


at high currents, and with a rapid de- 


| Posit rate and good penetration. What 


shall I tell them?” 


“Tell them,” I suggested, “to try 
MUREX FHP. My last boss always called 
it the best ‘hot rod’ made. He said it was 
the old original rod of its type and still 
way out in front as first choice of most of 
the big fabricators.” 


My boss looked at me sort of pop-eyed, 
then tossed me the meme. 


“Here,” he grinned, “‘you tell them.” 


Three days later we get this enthusias- 
tic report from the arc-welding depart- 
ment. They'd just tried MUREX FHP and 
ordered a thousand pounds of it. “Best 
hot rod on the market,”’ the report wound 
up. “Weld metal is X-ray sound and duc- 
tilities excellent. Little spatter produced, 
even at high currents, and slag removes 
freely. Concave fillets and layers in deep 
groove work are produced without under- 
cutting. In case you can spare Miss Throck- 
morton, we can use her.” 


ADVERTISING 


That one the boss answered himself, 
on the phone, with a grin. “*Miss Throck- 
morton will stick where she is,”’ he told 
them, winking at me proudly. “And if 
you want to stick where you are, you'd 


better stick to MUREX.”’ 


P.S. Miss Throckmorton again. Be- 
sides FHP, MUREX makes about 30 
electrodes for mild steel, low-alloy steel, 
stainless steel, and hard surfacing. They're 
conveniently classified and described on 
a big MUREX Wall Chart, of which you 
should have a copy. Just address: 


METAL & THERMIT 
CORPORATION 


120 BROADWAY, NEW YORK 5,N. Y. 


ALBANY - CHICAGO «- PITTSBURGH 
TORONTO 


SO. SAN FRANCISCO 
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place to do something different and/or 
cheaper.”’ He told of the various accom- 
plishments of science down through the 
years; how science and agriculture teamed 
together to bring us out of a world of 
hunger and undernourishment back in an- 
cient and medieval times. He produced 
some synthetic rubber at the speakers’ 
table by the mixture of a few simple 
chemicals. Dr. Fritz finished his most 
interesting and educational talk and the 
crowd was fully impressed with the need 
of more and more scientific research to 
make and keep our world a better place in 
which a freedom-loving people can live. 

The officers for the coming 1945-46 
season were introduced and are as follows: 
Ross J. Yarrow, Chairman; Kent Thorn- 
ton, Ist Vice-Chairman; Mike Shane, 2nd 
Vice-Chairman; J. F. Wagner, Secretary- 
Treasurer. 

A. Leslie Pfeil was accorded a great 
hand and it was with deep regret that the 
Cleveland Section accepted his retirement 
as Secretary-Treasurer. 


DETROIT 


Committee appointments for the 1945- 
46 season of the Detroit Section were made 
at a planning meeting of the executive 
committee held early in June at the Rack- 
ham Memorial Bldg. 

Committee chairmen were appointed as 
follows: Membership, Henry C. Neitzel, 
Whitehead & Kales Co.; Publicity, Stan- 
ley H. Brams, The Iron Age; Vocational 
Guidance, A. H. Lewis, Swift Electric 
Welding Co.; Patrons, C. E. Phillips, C. E. 
Phillips & Co.; Program, E. B. Brown, 
The American Brass Co.; Reception, A. H. 
Lewis; Entertainment of Speakers, George 
Sloan, Jackson Products; Affiliate Council, 
Donald H. Corey, The Detroit Edison Co., 
and Leo A. Eckermann, Steel Plate & 
Shape Corp. 

It was decided to change the regular 
meeting date to the second Friday of each 
month, in the hope of arranging programs 
in joint succession with the Cleveland and 
Toledo sections, as well as the Flint Divi- 
sion of the Detroit Section. The program 
scheduled for next year will dwell largely 
on reconversion of industry to civilian pro- 
duction and the future of welding tech- 
nology in such reconversion. 


HARTFORD 


The February 23rd meeting was held at 


the Hartford Auditorium. Linden F. 
Bock of the General Electric Co., Bridge- 
port, Conn., spoke on ‘“‘New Methods of 
Resistance Welding.’’ Mr. Bock gave a 
brief history of resistance welding and 
basic descriptions of the methods currently 
in use, very well illustrated by slides, also 
sample board showing various samples of 
welded parts. A film “‘Birth of the B-29” 
was also shown. 

The April 27th meeting was addressed 
by Charles H. Jennings of the Westing- 
house Electric Corp. Mr. Jennings*spoke 
on ‘Welding Distortion.’”’ A film ‘‘The 
Black Cats (Navy)’’ was also shown 

The May 25th meeting was addressed 
by John J. Vreeland of the Chase Brass & 
Copper Co., who spoke on ‘“‘The Welding 
and Brazing of Copper Alloys.’’ Mr. Vree- 
land gave a good basic summary of the prob- 
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lems encountered in the welding of copper 
and its alloys and methods of solving them. 
A film ‘“‘Civilian Warrior’’ was also shawn. 


INDIANA 


The May meeting was held Friday, the 
25th, at the Riley Hotel, Indianapolis. 
Following the dinner, Ray Wirt, Process 
Engineer, Delco-Remy Division, our retir- 
ing Chairman, expressed his thanks for the 
cooperation accorded him during his three 
years as Chairman. 

The following officers were elected: W 
G. Morgan, Noblitt Sparks Industries, 
Inc., Chairman; J. R. Neff, P. R. Mallory 
& Co., Inc., Ist Vice-Chairman; R. F. 
Smith, Delco-Remy Division, 2nd Vice 
Chairman; P. F. Grubbs, P. R. Mallory 
& Co., Treasurer. 

As a fitting conclusion for a successful 
year, a picnic for members only was de- 
cided upon, for June 30th at Forest Park, 
Noblesville. 

Following the business meeting, William 
J. Conley, Consulting Engineer, The 
Lincoln Electric Co., discussed methods 
for prevention of distortion and short cuts 
in welding procedure. This talk was amply 
illustrated by slides and moving pictures. 
Of particular interest were specific meth- 
ods of counteracting shrinkage forces and 
examples of simplified designs for welding 


KANSAS CITY 


The last meeting of this Section for the 
season was held on May 15th in the Pine 
Room at Fred Harvey’s. The following 
officers were announced as elected: Chatr- 
man, A. C. Sluss; Vice-Chairman, George 
Martindale; Secretary-Treasurer, Perry 
Miller. Directors; H.R. E. Austin, C. E. 
Brown, Duane DeBrunner, Ed Cellwork, 
Jim Kirk, W. J. Snider. 

The following committee chairmen have 
been appointed: Program, George Martin- 
dale; Membership, H. H. Libby; Publi- 
city, E. D. Anderson; Exhibit, J. H. Tar- 
bell. 

The speaker of the evening was Dr. Carl 
A. Zapffe, Consulting Metallurgist of Bal- 
timore, Md., who spoke on ‘Stainless 
Steels—Their Metallurgy and Weld- 
ability.’” He explained in a very unique 
manner the basic metallurgy involved in 
stainless steels. 


LOS ANGELES 


The May dinner meeting of the Los 
Angeles section was held May 17th, at 
Scully’s Restaurant. Clifford Sommar- 
strom of Waldrip Engineering Co. gave the 
coffee talk. His subject was ‘‘Applica- 
tion of Wage Incentives to Welding 
Operations.”’ He discussed in detail the 
succession of steps necessary to establish 
a wage incentive plan which will be equi- 
table to both employee and employer. How 
wage incentives have proved successful in 
this application which is the first of its 
kind in this area was described by Mr. 
Sommarstrom. 

Robert E. Hillar, metallurgist and 
member of the firm of Triplett and Barton, 
Inc., was the speaker of the meeting. His 
subject was ‘‘Past and Present Trend in the 
Application of X-ray to Weld Inspection.’ 
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He very aptly described the his: 


development of X-ray apparatus, ; fi ie 
techniques. Usual and unusual plica. 
tions were described and results given o, 
research findings in the field of ligh+,w, ight 
metals. Future developments , equip 
ment to be built with the objective f faci 

tating handling in special ap; ition: 
were also discussed. 

Timely motion pictures for spring 
season were shown on the subject of fish 
ing, entitled: ‘‘Fisherman’s Parad 
“Spear Fishing in Florida.”’ 
LOUISVILLE 

The current seasonal activities of ty 
Louisville Section came to a close Friday 


evening, May 18th, at the University of 
Louisville Auditorium with W. J. Con! 
of The Lincoln Electric Co. heading th, 
program and his presentation ‘Welding oj 
Low Alloy Metals” proved to be a ver 
“‘meaty”’ subject which was highly ac 
claimed and mentally digested by some 75 
members of the welding intelligentsia 

Dr. G. C. Williams of the University of 
Louisville was on hand in the capacity of 
“Chief Greeter”’ and in the absence of th 
regular Master of Ceremonies, R. Ff 
Fritsch, the Section’s Vice-Chairman, E.H 
Dilley, took over and handled the proc 
dure very acceptably. A large delegatio; 
from American Air Filter took the attend 
ance honors and were headed by this firm’s 
Messers. H. C. Powers and William Dett 
mar, the A.W.S. Education and Treasury 
committeemen, respectively 

The program called attention to the fact 
that through the generosity of The James 
F. Lincoln Foundation and the courtesy of 
Dean Wilkinson all interested members 
should patronize the U. of L. Library and 
view the list of welding books on file there 
The guest speaker, Mr. Conley, was pre 
sented with a ‘‘Certificate of Appreciation 
Award appropriately framed for wall de 
coration. 

To climax this very auspicious occasiot 
the indefatigable co-worker, Chairma: 
Theodore H. Lewis, was also remembere: 
by a meritorious ‘‘Certificate of Apprecia- 
tion’’ presented by Vice-Chairman Elmer 
H. Dilley and which reads as follows 
“For Chairmanship and Organizatiot 
Ability of the Louisville Section A.W. 
(1943-1945) and, for the comprehensive 
interpretation of the subject matter; for 
giving so generously of your talent; for 
welding together the human element u 
volved; therefore creating better under 
standing and cooperation.” 


MAHONING VALLEY 


At the April meeting of the Youngstow! 
Section a petition was submitted by one 
the members requesting a change in t! 
name of the Section to the Mahoning Val 
ley Section. This petition was accept 
by the members present and subsequenty 
submitted to the entire membership 
letter ballot. The results of this lette 


ballot were tabulated at the May 1’! 
meeting and were overwhelmingly in lave! 
of the amendment. 

Thomas J. Crawford of Youngstown 4 
dressed the May meeting on hard facimg¢ 
applied to problems involving ©xc®ss! 
wear in machine parts. 


His ad 
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cluded the showing of a group of slides 
made from actual installations of hard fac- 
ing materials at The Republic Steel Corp. 
in Youngstown. Many interesting time 
and money-saving applications were de- 
scribed and illustrated. 

New officers for the 1945-46 season are 
as follows: Chairman, A. Waldo; Vice- 
Chairman, Arthur L. Williams; Secretary- 
Treasurer, H. Ross Strohecker; Assistant 
Secretary (appointed), William E. Klinge- 
man. 


MARYLAND 


The Maryland Section closed its 1944 
45 season with its Annual Symposium held 
on May 18th at the Engineers Club, Balti- 
more. The following is the program of the 
meeting. 


“A -C, Welding Electrodes—Their Uses 
and Classifications,’’ by J. H. Humber 
stone, Director of Research, Arcrods 
Corp. 

“Applications of High-Frequency In- 
duction Heating,’ by Henry Fisher, 
Edgewood Arsenal. 

“Is Pipe Welding Really Different?’ by 
John H. Zink, President, The Heat 
and Power Corp. 

Lincoln's sound techni¢éolor movie ‘‘The 
Magic Wand of Industry—Are Weld- 
ing’’ was presented by T. A. Canty, 
Inc. 


The following officers and committees 
were elected for the 1945-46 season: 
Chairman, W.H.Shaprow; Vice-Chairman 
John Gore; Secretary-Treasurer, Robert 
Fitzgerald; Past Chairman, J]. C. Cumber- 
land. 

The following were elected to serve for 
three years on the Executive Committee: 
Louis Barrett, G. E. Claussen, M. A. 
Hansen, J. H. Humberstone. 

Current members of the Executive Com- 
mittee are: E. A. Brown, A. C. Earlbeck, 
C. N. Hilbinger, R. A. Mansfield, Bela 
Ronay. Technical Committee: Chairman, 
Geo. E. Linnert; J. W. Gore, G. E. Claus- 
sen, C. J. Phillips, J. C. Cumberland, 
Louis Barrett, Bela Ronay, Van R. P. 
Saxe. Program Committee: Chairman, 
J. H. Humberstone; E. A. Brown, C. N. 
Hilbinger, C. Adams, W.M.H. Ballantyne, 
C. D. Jensen. Publicity Committee: 
Chairman, A. C. Earlbeck; E. B. Lutes, 
T. O. Murray, J. E. Taylor. 


MILWAUKEE 


The Annual Dinner-Dance ‘‘Get-To- 
gether” was held on May 19th at the 
Pfister Hotel. An enjoyable evening of 
dinner, entertainment and dancing took 
place. 


NEW JERSEY 


The Annual Meeting of the New Jersey 
Section was held on May 18, 1945, at the 
Cedar Ridge Country Club in Livingston, 
N. J. 

Some 40 members and guests enjoyed an 
afternoon of golf and the scores were not 
very impressive in many cases. 

Luncheon was served from noontime 
until 6:00 P.M. and free beer was on tap 
from noontime until early hours in the 
morning. 


held 


A short executive meeting was 
between 6:30 P.M. and 7:30 P.M. at 
which time the ballots of the voting for 
the new officers were counted 

A business meeting of the Section was 
held between 7:30 P.M. and 9:00 P.M. 
at which time the installation. of the new 
officers was carried out. The new of 
ficers were introduced and the new chair- 
man kK. L. Walker of the Foster Wheeler 
Corp. delivered a short acceptance speech 
and in closing he presented G. W. 
Nigh of the Tidewater Association Oil Co., 
past chairman, with a Society pin in 
appreciation of the splendid work that he 
had done for the Section during the past 
year. Mr. Nigh in accepting the presen- 
tation thanked the section for their fine 
cooperation over the past year and en- 
couraged the group to continue their fine 
work and support of the new officers. 

At this time the drawing for door 
prizes took place. 75 prizes were distribu- 
ted to holders of the lucky number 
tickets. The prizes which were donated 
by companies in the welding industry 
consisted of such items as cartons of 


cigarettes, bottles of liquor, welding 
equipment and accessories of all descrip- 
tions, motor oil, etc. 

From 9:00 P.M. until 10:00 P.M. a 


buffet supper was served. 

The grand finale of the evening was a 
floor show which started at 10:00 P.M. 
and lasted until 11:30 P.M. The crowd of 
160 persons seemed to enjoy this enter- 
tainment immensely and anticipate a big- 
ger and better annual meeting for next 
year. 


NEW YORK 


The Annual Meeting and Stag Dinner 
was held on May 18th. The Annuai Busi- 
ness Meeting and election of officers and 
members of the Executive Committee 
preceded the dinner and evening enter- 
tainment. 

The Teller’s Committee reported the 
following elections for the 1945-46 season: 
Chairman, H. O. Klinke, Air Reduction 
Sales Co.; Ist Vice-Chairman, E. B. 
Stolle, Midwest Piping & Supply Co.; 
2nd Vice-Chairman, H. R. Morrison, 
The Linde Air Products Co.; Secretary- 
Treasurer, George Sykes. The Linde Air 
Products Co. Members-at-Large (3 years): 
H. W. Northcutt, Bethlehem Steel Co.; 
J. L. Wilson, American Bureau of Ship- 
ping; Charles Kandel, Craftsweld Equip- 
ment Co.; E. V. David, Air Reduction 
Sales Co. 


NORTHWEST 


At the 8th annual meeting of the North- 
west Section, held May 4th, at the Covered 


Wagon, Minneapolis, the following of- 
ficers and members of the Executive 
Committee were elected: Chatrman: 


Louis-T. Kenny, President, Kenny Boiler 
& Mfg. Co., St. Paul; Vice-Chairman: 
R. H. Newton, District Manager, The 
Lincoln Electric Co., Minneapolis; Secre- 
tary-Treasurer: Alexis Caswell, Secre- 
tary, Manufacturers’ Association of Min- 
neapolis, Inc. Executive Committee: 
Walter V. Brown, President, Brown Steel 
Tank Co., Minneapolis; C. M. Clogston, 
Welding Engineer, Northern Ordnance, 
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Inc., Minneapolis; C. E. Comfort 
Superintendent, St. Paul Structy 
Co., St. Paul; Geo. O. Forseth, Weta; 
Engineer, Metal & Thermit Corp, Mip. 
neapolis; Edgar E. Hall, Superinteng 
Flour City Welding Co., Minneanojic. 
E. L. Hixson, Welding Supervisor, Min, 
neapolis-Moline Power Implement Cp 
Minneapolis; J. I. Larson, Assistant Ba. 
gineer, Stainless & Steel Products Cy 
St. Paul; L. L. McBurney, General 
ager, Smith Welding Equipment Co; 
Minneapolis; John Mikulak, Mechan;j 
Engineer, Electric Machinery Mf, 


Co., 
Minneapolis; F. W. Scott, Manager 
Electrode Plant, Marquette Mfg. ¢ 
Minneapolis; R. J. Stoddard, Ass 


Chief Engineer, American Hoist & Per 
rick Co., St. Paul; C. M. U: d 
Manager, Welding Dept., Northern Ord 
nance, Inc., Minneapolis; T. ]. Warm. 
ington, Plant Manager, Wn Bros 
Boiler & Mfg. Co., Minneapoli M. M 
Weist, District Manager, Air Reductio; 
Sales Co., Minneapolis; J. E. Williams 
District Manager, Linde Air Product 
Co., Minneapolis. 

Walter J. Brooking, director of testi 
and research at R. G. LeTourneau 
Peoria, Ill., and district vice-presid 
of the AMERICAN WELDING Socrety, ex- 
tended the greetings from national head- 
quarters, and mentioned 
plans that were under consideration for 
increasing the activities of the Socn 
that would be of benefit to the mem! 

Lieut. Commander Roger F. Miller 
Executive Assistant, N.R.O.T.C., Un 
versity of Minnesota, was the speaker 
the evening and covered some of hi 
periences as 


some of the 


commanding officer 
troop transports in both theaters of th 
war, as well as in command of ships i: 
combat areas, including service on su! 
marines. 

The program also included motion pi 
tures showing operations of the Navy! 
the Pacific area, and the English film es- 
titled ‘‘The Robot Bomb.” 


OKLAHOMA CITY 


Dr. Carl A. Zapffe, Consulting Metal 
lurgist of Baltimore, M4., was the guest 
speaker at the May 17th meeting. Dr 
Zapffe spoke on “Stainless Steels—Thei 
Metallurgy and Weldability.”’ 


PEORIA 


The regular monthly meeting of t 
Peoria Sect’on was held on April 15th 4 
the Jefferson Hotel with 80 members @ 
guests present. The speaker for t 
evening was Weston J. Crook, Colone 
Ordnance Department, U. S. Am) 
Colonel Crook’s subject was ‘‘ Metallurg) 
of Ordnance Welding,’’ and he covert 
the subject very thoroughly. 

A motion picture titled “Arc Welding 
the Magic Wand of Industry” was show 
through the courtesy of The Linco 
Electric Co. 


PHILADELPHIA 


Final regular meeting of the seas 


was held on Monday, May 2lst, at the 

Engineers’ Club. Dr. A. B. Kinzel 

Electro-Metallurgical Co., Division 
JULY 
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Union Carbide & Carbon Corp., spoke on 
“Oxyacetylene Pressure Welding.”’ 


PITTSBURGH 

Honored by the presence of A. C. 
Weigel, President of the AMERICAN 
WELDING Socrery, the Eighth Annual 


Tri-State Welding Conference came to a 
successful close on April 27, 1945 

Preceding the Technical Meeting a Get- 
Together Dinner was held in the Hotel 
Webster Hall at which over 100 members 
and guests were in attendance 

Following the dinner those present 
were addressed by Mr. Weigel, who gave 
a very interesting talk on the work the 
AMERICAN WELDING SOcIETY is doing 
and what it means to the industrial plants 
throughout the country and he congratu 
lated the Section on the wonderful show- 
ing it has made during the past year. 

In the absence of Chairman Chas. H 
Jennings, who was scheduled for a talk 
in the East, Vice-Chairman G. O. Hog 
lund took charge of the meeting and 
handled it in his usual efficient manner 

At the technical meeting held in the 
Mellon Institute following the dinner, 
Past-Chairman Geo. F. Wolfe of the Dravo 
Corp. gave the Opening Address, repre- 
senting the Engineers’ Society of West 
ern Pa., in the absence of E. T. Gott, Vice 
President of the Dravo Corp. who was 
suddenly called out of town on business. 

The principal speaker of the evening, 
T. B. Jefferson, Editor of The Welding 
Engineer, Chicago, Ill., spoke on ‘‘Weld- 
ing in the Post-War World.”’ Mr. Jeffer 
son’s talk outlined some of the problems 
that face welding in the post-war era and 
he discussed the likely available materials 
that will be used by industry and the 
probable applications of welding in the 
various post-war industries. 

Following Mr. Jefferson’s talk, F. H 
Dill, Chairman of the Nominating Com 
mittee for the selection of the 
for the 1945-46 was presented 
and announced the results of the election 
recently held 

Those officers elected for the ensuing 
year who will take office at the opening 
meeting in October are as follows: Chair 
man: G. O. Hoglund, Aluminum Co. of 
America; Vice-Chairman, Harry P. 
Schane, Allis-Chalmers Manufacturing 
Co.; Secretary, J. F. Minnotte, Minnotte 
Brothers Co. Executive Committee (2 
years): T. W. Morgan, American Rolling 
Mill Co.; E. J. Knapp, Metal and Ther 
mit Corp.; R. E. Olmstead, H. H. Robert 
son Co. Executive Committee (1 more 
year to serve): R. B. Lincoln, Pittsburgh 
Testing Laboratory; C. E. Loos, Car 
negie-Illinois Steel Corp.; Donald H. 
Marlin, Dravo Corp. 


officers 
season 


PORTLAND, OREGON 


On Wednesday May 16, 1945, the Port 
land Section held their second meeting 
of the 1945 At 7 P.M..an ex- 
cellent dinner was enjoyed by 40 members 
and guests. 


16) season. 


The technical session then got under 
way with Carl Lodell, Chairman, pre 
siding. After a short business session 


in which new members and guests were 
introduced, Chairman Lodell turned the 
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meeting over to the Program Chairman, 
Leslie Poole. 

Mr. Poole introduced G. Rheule Reitze, 
Field Engineer for the Nelson Specialty 
Welding Equipment Corp., San Leandro, 
Calif. Mr. Reitze’s subject for the even- 
ing was “Nelson Stud Guns.’ He very 
ably covered the manufacture and de- 
velopment of the stud gun and its use in 
the post-war plan. 

Following his talk, a film was shown on 
the “‘Construction and Manufacture of 
Rocket Guns and Shells.”” After Mr. 
Reitze answered many questions and some 
discussion from the members on various 
applications, the meeting was adjourned 
by Chairman Lodell. 

The following officers were elected for 
the 1945-46 season of the Portland Sec- 
Chairman, Carl Lodell, Kaiser Co 
Inc.; Vice-Chairman, Basil McLean, 
American Bureau of Shipping; Secretary, 
Paul Kullberg; Treasurer, Paul Chatter- 
ton. Directors (2 years Leslie Poole, 
Joe Crumley, Ray Steiner; (1 year): 
Tony Mikulic, Jerry Jeremiah, Tom J 
Maloney. 

The following committee chairmen were 
appointed: Program, Leslie Poole; Pub 
licity, Wilbur C. Smith; Membership, 
Jerry Revell; Education & Technical, 
Joe Crumley. 


tion: 


PUGET SOUND 


The final meeting of the season was held 
on May 23rd at the Gowman Hotel. The 
informal discussion before dinner 
presided over by Joe Holt. The merits of 
both a.-c. and welding machines 
were the subject of discussion 

After dinner an informal talk was given 
by John Severs, ‘‘Welding troubleshooter 
for the A. O. Smith Corp. In his discus 
sion he brought out the merits of the dif 
ferent types of welding rod and the coat 
ings used. At the completion of his talk a 
film on the merits of a.-c. welding ma 
chines was shown 

At this meeting the new officers for the 
forthcoming introduced and 
presided over the meeting as has been the 
custom for many years 


was 


d.-c 


year were 


ROCHESTER 


The following officers were elected to 
office at the May 3rd meeting held at the 
Century Sweet Shoppe. Chairman, 
Walter G. Dick, Odenbach Shipbuilding 
Corp.; Vice-Chairman, Joseph B. O’Rorke, 
Eastman Kodak Co.: Se retary, Edward 
R. Jones, Steel Service, Inc.; 
Treasurer, Harold J. King, The Anstice 
Co., Inc. Executive Committee: Edward 
G. Habel, Robert J. Raudebaugh, Walter 
V. Kazoroski, Herbert L. Fetter, E. Larry 
Smith 

The retiring Chairman, Paul Ecklund, 
Delo Products, and all retiring officers, 
were tendered a rising vote of thanks and 
appreciation for the past successful year 

Social activities followed the election 
of officers and an enjoyable evening was 


Seneca 


had by the members and guests present. 


SAN FRANCISCO 


Harold W. Saunders, Manager of the 
San Francisco District for Air Reduction 
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Sales Co. for almost 25 years. 
made an honorary life mem}! 


Francisco 
served as 


San Section, 


Treasurer for 


whic! 
mor: 
years. 

He is the first member of th 
cisco Section to be so honored 
tion to his AMERICAN WELDIN 
activities, Mr. Saunders has 
active part for many years in va 
and business affairs of the East 
San Francisco areas. 


The principal speaker at the Aprij 


meeting which was held at 
Claremont, Berkeley, Calif., wa 
E. Piper, Chief Process Engineer 
rop Aircraft, Inc., Hawthor: 
Mr. Piper Spoke on Helia: 
ing Process as Applied in th: 
Industry,” illustrating his talk 
propriate slides. 

Mr. Piper advised of a new 
ment, the use of a high-frequen 
superimposed on the welding 
which has considerable merit 

A great deal of interest wa 
by Mr. Piper’s discussion 
talk, a film entitled ‘The Birt! 
B-20"’ was shown through the 


ron 
il St 


After hi 


of 


court 
of the War Department. The soun 


jector for this showing was loan 
Victor Equipment Co. and was oj 


by their James Purcell 


TIDEWATER 


The Tidewater Section held it 
monthly meeting for April o1 
in the Fleet Reserve Hall, Port 
Va. 

The speaker of the evening, 


Lightenwater, representative of R 


Steel Corp., Central Alloy Dist 
lon, Ohio, was introduced and pr 
lecture on the subject, ‘‘Weldi 
less Steel and 
water also covered the welding 
plate, and 
during the discussion period 
The May Sth meeting was al 
the Fleet Reserve Hall, Port 


answered 


Alloys.”” Mr. Li 


many qu 


Mr. Kough, a Welding Specialist 


representative of Eutectic W 
loys Co., gave a very interesti 
on, ‘‘Low Temperature Welding 

. Mr. Lathrop, of Richmond, 
representative of Eutectic, exhibit 
test plates and samples of Eutk 
ing, and the various rods used on 
every type. 


WESTERN MASSACHUSETTS 


A. N. Kugler, Mechanical FE: 
the Air Reduction Sales Co., 


was the guest speaker at the Apr 


meeting of this Section. Mr 
subject was “Gas Welding and ( 
Included in the lecture was a mo 
ture showing the procedure an 
of gas cutting under 
operations, and Oxyacetylene 
Red Brass Pipe. 

The last meeting of the seaso1 
Section was held on 
2ist, at the Westinghouse Audit 

A vote of thanks was tendere: 
Emery of the Worthington P1 
Machinery Co. for his fine wor 
ranging the season’s program 
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Here’s what Taylor-Winfield’s FLEXIBLE PRODUCTION ZONE 
means to you... more jobs on the same 


resistance welder with less 


retooling costs 


The production zone (electrodes, arms, and 
fixtures) of Taylor-Winfield Seam Welders may 
include swinging arms which you can switch, 
in a jiffy, from longitudinal to circumferential 
welding or vice versa. 


To permit even greater flexibility, Taylor- 
Winfield can provide an auxiliary bracket on 
the swinging arm for extra arms (as shown in 
sketch below). The circular electrodes of these 
extra arms may idle or they may be driven as 
required. 


The Universal Head is another Taylor-Win- 
field flexibility feature; this unit enables the 
operator to change from one type of welding, 
such as longitudinal, to circumferential without 
time-consuming changes. 


Taylor-Winfield has many patented features 
to help you get lowest cost per piece in any 
form of resistance welding (spot, seam, projec- 
tion, flash-butt). You eliminate much expensive 
retooling when you buy a highly standardized 
Taylor-Winfield welder of proven basic struc- 
ture with the FLEXIBLE PRODUCTION ZONE. 


Write today for engineering-styled literature. 


WARREN: 


ADVERTISING 


~~ ~ ord 


The Taylor-Winfield Corporation 
Warren, Ohio 


Send us bulletin on seam welders 


Company 


Address 


Name 


City State___ 
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The following officers and directors were 
elected: Chairman, R. W. Gamache, 
Welding Engineer; Vice-Chairman, Her- 
bert Hill, Cheney-Bigelow Co.; Treasurer, 
H. W. Walsh, Methods Engineer, Worth- 
ington Pump & Machinery Corp.; Secre- 
tary, F. W. Taft, Taft Welding Equipment 
Co. Directors-at-Large (2 years): E. C. 
Ulshoeffer, Joseph A. Tinsman, J. E. 
Jones. 

W. J. Conley, Consulting Engineer, 
The Lincoln Electric Co., delivered an 
educational talk on ‘‘Welding Methods 
and Sequences.”” He also described a 
special moving picture, “The Magic 
Wand of Industry,” presented by The 
Lincoln Electric Co. 


WESTERN MICHIGAN 


Eighty members and guests attended 
the dinner and over 100 attended the May 
28th meeting at which new officers and 
members of the Executive Committee of 


the Western Michigan Section were in- 
stalled. 

A sound colored movie ‘“‘The Magic 
Wand of Industry—Are Welding” was 
shown and enjoyed by all. 

Secretary R. Dudley Layman gave a 
15-minute discussion on ‘‘Fundamentals 
of Arc Welding.” Reports received by 
the Section were to the effect that this was 
a very good meeting. 


WESTERN NEW YORK 


The Western New York Section held 
their regular monthly meeting on May 
25th. The speaker was Orville T. Bar- 
nett, Production Engineer, Metal & Ther- 
mit Corp., New York City. There was a 
lively and moderate size attendance with 
a very interesting meeting. Mr. Barnett 
was a very interesting speaker and was 
instrumental in maintaining the interest 
of the audience until the meeting broke up. 

At this meeting, the election of Officers 
and Directors was announced as follows: 


Chairman, Richard S. Lane: 
man, Kenneth Koopman: 
Charles Freeman; Treasurer, R hy a Yo 
Siemer; Directors (2 years): 
Patch, M. R. Rivenburgh 

Earl Jung and William Brook 


WICHITA Bai 


The final meeting of- the n Bre 
held May 16th in the Rose Ry 
Broadview Hotel 


Dr. Carl Zapffe, Consulting Metallyr. 
gist, Baltimore, Md., gave a very inte; Ha 
esting lecture on the weldability and th \ 
metallurgy of stainless steels. A Fivels Lot 
question and answer period fo! : 
lecture. 
New officers elected for the coming year Phi 
are as follows: Chairman, E. A. Bussard 
Coleman Lamp & Stove Co.; Vice-Chair Por 
man, M. L. Lampton, Phillips & Rasto C 
Supply Co.; Secretary, Alvie Covert Ral 
Army Air Forces-Inspection; TJ yeasyrey 
Don Clark, Beech Aircraft Corp ae 
Ste 
Str 
We 


List of New Members oe 


ATLANTA 


Sexton, John M. (B), Route 5, 301 Air- 
craft Apts., Marietta, Ga. 


CHICAGO 


Albert, Frank P. (B), 539 Forsythe Ave., 
Calumet City, II. 

Braun, Charles (C), 2747 N. Kilbourn 
Ave., Chicago 39, Tl. 

Brockman, Harold H. (B), 8004 Kenwood 
Ave., Chicago 19, II. 

Casey, Charles L. (C), Sculiy-Jones & Co., 
1901 S. Rockwell St., Chicago, III. 

Hood, Edward Carleton (C), 1224 N. 
Cicero Ave., Chicago 51, IIl. 

McDonald, Edwin P. (B), 2237 E. 70th 
Pl., Chicago, Ill. 

Michelon, Lt. Leno C. (B), U.S.N_R., 
Bur. of Aeronautics, Gen. Rep., Central 
Dist., Wright Field, Dayton, Ohio. 

Nicholls, Merle R. (B), 4809 Jackson St., 
Gary, Ind. 

Robinson, R. W. (C), Argus Mfg. Co., 
1134 N. Kilbourne Ave., Chicago 51, 
Ill. 

Russell, Theodore W. (B), 1042 N. Lom- 
bard Ave., Oak Park, IIl. 


CLEVELAND 


Brown, Richard (C), Precision Welding & 
Eng. Co., 1771 E. 31 St., Cleveland, 
Ohio. 

Butters, Charles E. (C), Williams & Co., 
Inc., 3700 Perkins Ave., Cleveland, 
Ohio. 

Coon, Merritt (C), Reliable Steel Plate 
Co., 2330 E. 79th, Cleveland, Ohio. 


May 1 to May 31, 1945 


Gussett, Geo. E. (C), 317—33rd St. N. W., 
Canton, Ohio. 

Hinger, Roy (C), 3354 Henderson Rd., 
Cleveland Hts. 2, Ohio. 

Kasdorff, Richard E. (C), 10010 Lorain 
Ave., Cleveland, Ohio 

Lewis, Everton (C), 11811 Beulah Ave., 
Cleveland 6, Ohio 

Lindblad, Alvar W. (C), Mid-States 
Equipt. Corp., Guardian Bldg., 629 
Euclid, Cleveland, Ohio. 

Mandt, Francis H. (C), Precision Welding 
& Eng. Co., 1771 E. 31 St., Cleveland, 
Ohio. 

Mosher, Charles H. (C), General Tire & 
Rubber Co., Englewood Ave., Akron, 
Ohio. 

Revetta, Michael (C), Lewis Co., 11811 
Beulah Ave., Cleveland, Ohio. 

Rodgers, Thomas M. (C), National 
Cylinder Gas Co., 1151 E. 222nd St., 
Euclid 17, Ohio. 


DETROIT 


Bruce, Fritjob B. (B), Copco Steel & 
Engrg. Co., 14035 Grand River Ave., 
Detroit 27, Mich. 

Cox, Orville P. (C), 1935 Oakwood St., 
Saginaw, Mich. 

Crimi, Frank V. (C), 630 Carton St., 
Flint, Mich. 

Giesey, Boyd V. (B), 2486 Shevlin, Fern- 
dale 20, Mich. 

Irving, M. W. (C), 1015 Welch Blvd., 
Flint 4, Mich. 

Johnson, Melville Dewey (C), Graham- 
Paige Motors Corp., Detroit 32, Mich. 

Ketchum, Karl E. (B), Copco Steel & 
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Engrg. Co., 14035 Grand River Av 
Detroit 27, Mich. : 
Moe, Carl B. (B), Copco Steel & Engrg Stal 
Co., 14035 Grand River Ave., Detr . 


27, Mich. Swa 
Montayne, Robert (BB), Copco Stee! § 0; 
Engrg. Co., 14035 Grand River Av Vick 
Detroit 27, Mich. \ 


Paquette, Clayton F. (B), Copco Steel & 
Engrg. Co., 14035 Grand River Av 
Detroit 27, Mich. 

Smith, Edward (B), 7312 Middlepoint 
Dearborn, Mich. 

Smith, J. Wesley M. (B), 1385 Labad 
Rd., Windsor, Ont., Canada 

Stead, H. G. ( B), E. Leonard & Son Lt 
London, Ont., Canada 

Whitehead, James A. (C), 15360 Prin Sittl 
ton, Detroit 21, Mich. 

Widenmana, T. W. (B), Copco Steel & 
Engrg. Co., 14035 Grand River A\ 
Detroit 27, Mich. 1 

Zencina, John (C), 19130 Dean Av Goll 
Detroit, Mich. 7 


Atki 


Ran 

H: 

HARTFORD M 
Monson, Melzar W. (C), Box 101, Mas 
chester, Conn. 
Thurz, Edward J. (C), 219 Addison > 

Glastenbury, Conn. Baro 

Rx 

Britt 

KANSAS CITY 99 

Dodge, A. O. (C), Air Reduction 5a V 


2701 Warwick Traffic Way, Kan Big... 


City 8, Mo. Pye Ay 
Hedstrom, A. G. (B), Kansas City Wes, 
Steel Co., Kansas City 3, Kan Jey 
1945 
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Gollwitzer, Ralph (C) 


Dacko, Peter (C), 


LEHIGH VALLEY 
Yoder, Robert E. R., (C) 2243 Allen St., 


Allentown, Pa 


LOS ANGELES 


Barnum, Lorin E. 
Ave., Calif 
Bregenzer, R. E. (C 


C), 6227 Woodlawn 


Mechanical Cor 


tractor Inc., 537 Ceres Ave., Los 

Ay 3, Calif 

Grainger, L. O. (C), 10242 Jackson Ave., 
Cz alif 


les, Wilford L. (B), 194 G St., Chula 


Lone, James C), 1086 D Ct 


irr, H. (C). 265 N. Lemon St., 
Orang 

Phillips, John W. (C), 4212 E. 55th St., 
Maywood, Cal if 

Porter, Jack (C), 9339 El 

Ralph, Wm. Raymond (C), 758 W. 1th, 

San Pedro, Calif 


Renner, Raiph L. (C), 8421 Elizabeth 
Ave., South Gate, Calif 

Stevens, Richard Theodore (C), 211 
Virginia Pl., Costa gr Calif 

Straw, Herbert A. (C), 1424 W. 2nd St., 
Santa Calif 

Weiland, Richard C), 2319 Saunders St., 


on, Calif 


Wood, Tom (C), 2747 Madison St., Long 


LOUISIANA 
Comfort, James J. (B), 214 Seguin St., 
ALZICT La 
Lee, Edward C. (B), Apt. C, 1617 Foucher 
St., New Orleans, La 
Mollere, Allen J., Jr. (B), 
St.. New Orleans, La 
Moore, Joseph E. (B), 3827 Paugei St., 
New Orleans, La 
Heioen, Lt. F. Hunter (C , US.N.R., 1423 
fossat St., New Orleans 15, La 
Olson, Elven V. (B), 118 Hathaway PI., 
ew Orleans, La 
Stafford, Gordon (B 
New Orleans, La 
Swain, Harry L. (B), 
Orleans, La 
Vicknair, Rudolph R. (B), 233 Rose Ave., 


Metairie, La 


2120 Benefit 


, 6126 Canal Blvd., 


1501 Gentily, New 


MAHONING VALLEY 


Atkinson, Wm. (C), 
nia, Ohio 


398 Pearl St., Lee- 


MARYLAND 


Sittler, Howard L. (C 
Rd., Towson 4, Md 


, 624 Round Oak 


MILWAUKEE 


Huebsch Mfg. Co., 
744 N. Booth St . Milwaukee 1, Wis. 
Randall, Frank J. (B), International 
Harve: ter Co., 1714 W. Bruce St., 

Milwaukee, Wis. 


NEW JERSEY 


Baron, Michael “wh C), 1045 Kilsythe 
Rd., Elizabeth, 

Britton, Carroll H. {BY R. D. F. Box 1558, 
"9¢ Rahway Ave., Rahway, N. J. 

264 E. 2nd St., New 
York City, N.Y. 

Beowcroft, John J. (C), 268 Seventeenth 

, Paterson 4,.N. 
elsh, Edw. R. (C), 175 Mallory Ave., 
Jerse v 2 ity, N. J. 


1945 


NEW YORK 


Begerow, Walter (C), Air Reductior 
Sales Co., 181 Pacific Ave., Jersey City 
N. J 

Civay, , Cuneyt C), 41-89 Forley St., 
E] Y 

Deike, ‘Emest C), 115-114—232nd St 
St. Alb: Y 

Durocher, ‘Lionel E. (C), Air Reductior 
Sales Co., 181 Pacific Ave., Jersey City 

Hamilton, J. Kenneth (C 5 Marti 
Ave., Plainfield, N. J 


Charles H. (C), 37 Ren 
O’Brien, Sener I. B), Metal & Thermi 
Cory , 120 Broadway, New York 


McKinney, 


N.Y 

Ross, Victor B. D. (C), 21-27 Hazen St 
Jackson Hts., L.J., N. ¥ 

Smith, “Donald L. (C), Air Reduct 
Sales Co., 181 Pacific Av erst 
N. J 

Wilson, Ist i. Wm. F. (B), A.P.O. 75, 
c/o P.M., isco, Calif 

Yeary, W. R. *), Air Reduction Sales 
Co., 181 Pacific ty! Jersey City 4, 


N. J 


NORTHERN NEW YORK 


Immer, Wm. oe C), General Electric Co 
Electric Welding Div., Schenectady, 


N.Y 


NORTHWEST 


Edison, ee ts C), 2325 James Ave. N., 
Min lis 11, Minn 


OKLAHOMA CITY 


Dwyer, John W. (C), Mideke Supply Co., 
100 E. Main, Oklahoma City 2, Okla 
Peak, W. R. (C), W. R. Peak Service, 144 


N. E. 38th, Oklahoma City, Okla 


PEARL HARBOR 


Lohri, Albert E. C), 515'/, 11th St., 
C.H.A. 2, Honolulu, Hawan 
Perrone, John 26, Pe 
Navy , Honolulu, 
Roe, Frank Pp. Cc 
lulu, T. H 


arl Harbor 
Hawati 
B lai sdell Hotel, Hono 


PEORIA 
Plank, Gerald W. (C 


Co., % Training, 
Til 

Teng, Pi-Yi (F), U1 
Urbana, Ill 


, Caterpillar Tractor 


Bldg. H.H., Peoria, 


liversity of Illinois, 


PHILADELPHIA 


Brogan, Edward K., Jr. 
st., Wilmington, Del 

McTamney Daniel G. (C), 4641 Lancaster 
Ave., Philadelphia 31, Pa 

Pratt, James A. (B), 817 
Yeadon, Pa. 


C), 2362 Locust 


Parmley Ave., 


PITTSBURGH 


Silliman, Frank P. (B), Hillman 
Construction Co., Box 51! 
Pa. 


Barge & 
), Brownsville 


PORTLAND, ORE. 
Tingley, Wm. M. 3257 N. E 


Portland 13, Ore. 
Woods, Harold B. (B 
St., Portland 10, Ore 


66th, 


, 2746 N. W. Wake 


LIST OF NEW MEMBERS 


PUGET SOUND 
Coffman, gg M. C), % Skagit St 
Ir i We Vv W is} 
Dickinson, ‘John W. (C), The Linde Ai 
Product C 2901 First Av Ss 
Seat Was! 
Liefelt, Jona F. (B), 502 Eastlake Av 
] W: h 
uber tson, Rober t H., SF 1-C (¢ 
F_P.O., Sa , Vali 
QUAD CITIES 
Kopzcyk, Frank J. (1 International 
Harvester Co., Farmall Wks., Rock 


Island, Il) 
Parks, Gord jon (B), yrand Av 
De 


SAN FRANCISCO 


Doggett, er B), 7821 Outlook A 
Oakland, Calif 

Hersey, T. C), Hersey 
tio srw. $05 Piedn t \ 
Oakland | 

Myra, Harold R. N. Ridge Rd. 
Bldg 1] b San francis 
Cal 

Pinckney, George H. C), Air Red 

Mills Tower, 220 Bush 

St. Fran 1 

Wells, Don B), Iola Equipment Co., 1009 
Cypress St., Oakland, Calif 

Zuckerman, David (B), Bethlehem Ala- 
meda Shipbldg., Inc., Alameda, Cali! 


ST. LOUIS 


Loveridge, Joel F. 
Dr., Kirkwood 22 


Von Brecht, r st G. (C), Whit 
Rodgers Electr Co., 1209 Cass Ave 
St. Louis 6, M 


Wilcoxson, R. B. (C), 7544 Ethel Av 
Richmond Hts. 17, 
SOUTH TEXAS 


McKissick, J. Re C), Big Three Welding 
& Equip. Co., 5611 Clinton Dr., 


SYRACUSE 


Reynolds, Fred W. (C), 703 Seneca St., 
ult Tl, N 


View, John J. (C), 410 Boyden St., Syra 
cuse, N 
TACOMA 
Baker, Clayton (C), 5419 So. Oaks, 


Tacoma, Wash 

Bartolat, Edward P. (C), 5315 N. 35 St., 
Tacoma 7, Wash 

Bolton, Charles William (C), Box 67 
Buckley, Wash 

Boutiette, Walter (CC), 2120 N 
Ave., Tacoma 7, Wash 

Boyd, Jay Wm. (C), Rt. 13, Box 180-B, 
Tacoma, Wash 

Buchholz, R. N. (C), R-6, Box 200X, 
Tacoma, Wash 

Coien, Peter (C), Rt. 5, Box 464, Kent, 
Wash 

Culver, Ernest Orville (C), 2327 Mtn. 
View Blvd., Tacoma 6, Wash 

Hagedorn, Wayne Edwin (C), 231 5S. 
79th, Tacoma, Wash 

Henrion, Ray (C), 1915 Tacoma Ave. So., 
Tacoma, Wash 

Johnston, Richard L. (C) 3575 E 
Tacoma, Wash 

Jones, Sylvester (C), 
Tacoma 7, Wash 


Mason 


St., 


1918 N. Mullen St., 
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Kellogg, Harold P. (C), 34 Idaho St., 
Lincoln Hts., Tacoma, Wash. 

Ludington, Merrill E. (C), Route 1, Box 
461A, Spanaway, Wash. 

Mantell, Edward L. (C), 309 S. Jay, 
Tacoma, Wash. 

Marine, Joseph S. (B), 2852 Division, 
Enumclaw, Wash. 

Montgomery, F. O. (C), 813 S. 11th, 
Tacoma, Wash. 

O’Brien, James E. (B), Route 8, Box 376, 
Tacoma, Wash. 

Slimkorky, John (C), 1451 E. 28, Tacoma, 
Wash. 

Spencer, John A. (C), 714 N. W. 3rd St., 
Puyallup, Wash. 

Tileston, C. Frank, Jr. (C), 2346 S. 
Sprague, Tacoma 3, Wash. 


TOLEDO 


Baker, Robert C. (C), 2239 Georgetown 
Ave., Toledo 12, Ohio. 

Newman, E. V. (B), 4021 Bowen Rd., 
Toledo, Ohio. 


TULSA 


Kiker, E. K. (B), Oklahoma Oxygen Co., 
2750 Sand Springs Rd., Box 910, Tulsa, 
Okla. 

Looney, R. L. (B), Lincoln Electric Co., 
Box 870, Tulsa, Okla. 

Vonde Veld, L. D. (B), Vonde Veld Core 


Drilling Contrs., P. O. Box 980, Tulsa 1 
Okla. 


WESTERN MASS. 


Morrissette, Theodore E. (C), 211 Center 
St., Indian Orchard, Mass. 


WESTERN MICHIGAN 


Bayle, Ellsworth (C), Pere Marquette 
Railway, Wyoming Shops, Grand 
Rapids, Mich. 

Laylin, Erwin J. (B), Laylin’s Welding 
Shop, R. R. 2, Box 248, Dowagiac, 
Mich. 


YORK-CENTRAL PENNA. 


Ressler, Robert L. (C), New Holland 
Machine Co., New Holland, Pa. 


NOT IN SECTIONS 


D’Cunha, James (C), B.J.T. 3-96, Love 
Lane, Mazagon, Bombay 10, India. 

Hodgson, William R. (B), 204 Bristol Rd., 
G.V., Oak Ridge, Tenn 

Jackman, J. W. (B), Route 1, Box 276, 
Pensacola, Fla. 

Languepin, Jaques E. (C), 20 Rue Tou- 
louse Lautrec, Paris, France 

Thurmond, J. R. (C), 736—13th Ave. 5., 
St. Petersburg, Fla 


Members Reclassitfied 


During month of May 


BOSTON 


Baillargeon, David V. (from D to C), 41 
N. Main St., Newmarket, N. H. 

Canning, Thomas K., Jr. (from D to C), 
327 Lamartine St., Jamaica Plain 30, 
Mass 

Johnson, Harry R. (from D to C), 17 
School St., Methuen, Mass 

McGuire, Frank J. (from D to C), 117 
Greenfield Rd., Mattapan 26, Mass. 


LEHIGH VALLEY 


Gingrich, H. E. (from D to C), 405 Wash- 
ington Ave., Bethlehem, Pa. 


LOS ANGELES 
Totten, Howard C. (from D to C), 820 
Crenshaw Blvd., Torrance, Calif. : 
PHILADELPHIA 
Blachstein, Maxwell (from D to C), 426 
Pfeiffer St., Camden, N. J 


Gross, Charles A. (from D to C), 2544 N. 
Chadwick St., Philadelphia 32, Pa. 
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States, George (from D to C), 2008 E 
Sergeant St., Philadelphia 25, Pa. 


PITTSBURGH 


Davison, Neville C., Jr. (from D to C), 
238 Walnut St., Sewickley, Pa. 

Frey, Nathan K. (from D to C), R. D. 1 
New Wilmington, Pa. 


PUGET SOUND 
Liggett, Donald (from D to C), 1013 Ben- 
ham St., Richland, Wash 
SAN FRANCISCO 
Garrison, C. L. (from D to C), 305 Bridge- 
view. Dr., San Francisco 24, Calif. 
SOUTH TEXAS 
Pavlu, Albert (from D to C), Halletts 
ville, Tex. 
NOT IN SECTION 


Nies, Edward A. (from D to C), Route 5 
Gunnison Rd., Erie, Pa. 


THE WELDING JOURNAL 


Employment 
Service Bulletin 


POSITIONS VACANT 


V-165. Welding Engineer super. 
vise Inspection raw materials to finished 
product in plant manufacturin, velding 
materials. Prefer technical ba ground 
Postwar position. Metropolitan New 
York area. 


V-166. Wanted: Young research as. 
sistant. Candidate will have to work with 
research planning committe: attend 
meetings, assist committees Knowledge 
of welding, metallurgy and physi desir- 
able. Salary dependent upon age and ex. 


perience. Permanent position 


SERVICES AVAILABLE 


A-500. Manufacturing Engineer with 
fifteen years of practical business experi. 
ence, and who has specialized in W Iding 
for the last ten years, and has followed Re. 
sistance Welding methods, design and de 
velopment for the past two years, is inter 
ested in Welding Sales, Welding Servic 
ora position of a supe rvisory | ipacity 
Will travel or transfer to any location. — 


SAFETY GLOVE 


A new safety glove made from high 
grade chrome-tanned cowhide is an 
nounced by the American Optical Co 
Southbridge, Mass. Ideal for welding, th 
new glove can also be worn for hand pro 
tection in other heavy-duty operations 

Principal feature of the new glove is its 
one-piece back construction JECAUSE | 
this construction there are no seams on tl 
back of the glove to catch sparks or molt 
metal. 


The Gunn style of manufacture reau 
the number of seams to an absolut 


mum. To give added strength and Pp 

tection, all vulnerable seams are welte 
The new glove, according to the © 

cern, is carefully designed and expat 

made to give long hard wear on tic! 

est jobs 
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